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(54) SIGNAL TRANSMISSION METHOD AND APPARATUS

(57) Embodiments of this application provide a signal
transmission method and an apparatus. The method may
include: A terminal device determines a periodicity of a
synchronization signal; and the terminal device periodi-
cally receives the synchronization signal based on the
periodicity of the synchronization signal through a first
frequency resource, where the first frequency resource
is further used to transmit a wake-up signal, and the
wake-up signal indicates information about one or more
terminal devices that need to receive paging. According

to this application, the terminal device performs time syn-
chronization by using the received synchronization sig-
nal, so that the terminal device can correctly receive the
wake-up signal, to avoid a case in which the terminal
device cannot correctly receive the wake-up signal due
to time asynchronization. The method provided in em-
bodiments may be applied to communication systems
such as 5G or NR, LTE, V2X, D2D, M2M, MTC, and
internet of things.
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Description

[0001] This application claims priorities to Chinese
Patent Application No. 202111305478.1, filed with the
China National Intellectual Property Administration on
November 5, 2021 and entitled "SIGNAL TRANSMIS-
SION METHOD AND APPARATUS", and to Chinese
Patent Application No. 202111146393.3, filed with the
China National Intellectual Property Administration on
September 28, 2021 and entitled "WUR SYNCHRONI-
ZATION METHOD", both of which are incorporated here-
in by reference in their entireties.

TECHNICAL FIELD

[0002] This application relates to the communication
field, and more specifically, to a signal transmission
method and an apparatus.

BACKGROUND

[0003] A terminal device may receive a wake-up signal
via a separate low-power small circuit, for example, a
wake-up receiver (wake-up receiver, WUR), and a main
receiver may be in a deep sleep state. After the terminal
device detects the wake-up signal via the WUR, the ter-
minal device triggers wake-up of the main receiver. After
the main receiver is woken up, the terminal device may
perform a paging (paging) receiving process via the main
receiver, for example, receive a paging message. There-
fore, how to correctly receive the wake-up signal is par-
ticularly important.

SUMMARY

[0004] This application provides a signal transmission
method and an apparatus, so that a terminal device per-
forms time synchronization by using a received synchro-
nization signal, and can correctly receive a wake-up sig-
nal, to avoid a case in which the terminal device cannot
correctly receive the wake-up signal due to time asyn-
chronization.
[0005] According to a first aspect, a signal transmission
method is provided. The method may be performed by
a terminal device, or may be performed by a component
(for example, a chip or a circuit) of a terminal device. This
is not limited herein. For ease of description, the following
uses an example in which the terminal device performs
the method for description.
[0006] The method may include: The terminal device
determines a periodicity of a synchronization signal; and
the terminal device periodically receives the synchroni-
zation signal based on the periodicity of the synchroni-
zation signal through a first frequency resource, where
the first frequency resource is further used to transmit a
wake-up signal, and the wake-up signal indicates infor-
mation about one or more terminal devices that need to
receive paging.

[0007] Based on the foregoing solution, the terminal
device periodically receives the synchronization signal,
and the terminal device may perform time synchroniza-
tion by using the received synchronization signal, so that
the terminal device can correctly receive the wake-up
signal. In addition, in this application, the terminal device
periodically receives the synchronization signal. This can
reduce resource overheads for the synchronization sig-
nal. Specifically, in a cellular network, a network device
is used as a central control node. Therefore, each termi-
nal device may perform time synchronization with a same
network device. The network device periodically sends
the synchronization signal, so that all terminal devices in
the network can share a same synchronization signal.
This can reduce resource overheads for the synchroni-
zation signal. In addition, compared with a manner in
which a synchronization signal is sent together, that is,
a manner in which data information is definitely transmit-
ted after the synchronization signal, in this application,
the network device periodically sends the synchroniza-
tion signal on a wake-up link. In other words, the syn-
chronization signal does not need to be sent together,
but is separately and periodically sent. In other words, in
this application, there is no data information followed by
the synchronization signal. Therefore, the network de-
vice does not need to send the synchronization signal
when sending the data information, and may send the
synchronization signal based on the periodicity of the
synchronization signal, so that the terminal device can
complete time synchronization before receiving the
wake-up signal. In addition, if the synchronization signal
is sent together, whether the terminal device can receive
the synchronization signal depends on whether the net-
work device currently sends data, and a delay in obtaining
synchronization by the terminal device after the terminal
device switches from a main link to the wake-up link can-
not be ensured. According to this application, after
switching from the main link to the wake-up link, the ter-
minal device may quickly obtain time synchronization by
using the periodically sent synchronization signal.
[0008] With reference to the first aspect, in some im-
plementations of the first aspect, the periodicity of the
synchronization signal is associated with a transmission
parameter of the wake-up signal.
[0009] For example, the transmission parameter of the
wake-up signal includes a time domain resource length
or a subcarrier spacing.
[0010] For example, the transmission parameter of the
wake-up signal is received by the terminal device via a
second module.
[0011] For example, the terminal device receives sys-
tem information from the network device, where the sys-
tem information includes the transmission parameter of
the wake-up signal.
[0012] Based on the foregoing solution, the periodicity
of the synchronization signal is associated with the trans-
mission parameter of the wake-up signal, so that a cor-
responding periodicity can be determined based on the
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transmission parameter of the wake-up signal.
[0013] With reference to the first aspect, in some im-
plementations of the first aspect, the transmission pa-
rameter of the wake-up signal includes a time domain
resource length, the time domain resource length in-
cludes a first time domain resource length and a second
time domain resource length, a first periodicity of the syn-
chronization signal is associated with the first time do-
main resource length, a second periodicity of the syn-
chronization signal is associated with the second time
domain resource length, the first time domain resource
length is less than the second time domain resource
length, and the first periodicity is less than the second
periodicity.
[0014] Based on the foregoing solution, a longer time
domain resource length of the wake-up signal may indi-
cate a longer periodicity T. After completing synchroni-
zation by using a synchronization signal, the terminal de-
vice does not perform synchronization before receiving
a next synchronization signal. Because local clock pre-
cision of a receiver in the terminal device is limited, time
offset between the terminal device and a network side
becomes increasingly large between two synchroniza-
tion signals. If the wake-up signal is modulated in a mod-
ulation scheme (for example, OOK), demodulation per-
formance of the wake-up signal is affected by the time
domain resource length (for example, a symbol length).
A longer time domain resource length indicates higher
tolerance of residual time offset. Therefore, when a time
offset change rate is fixed, a longer time domain resource
length indicates longer time in which "reception perform-
ance can be ensured without performing time synchro-
nization again", and a corresponding periodicity of the
synchronization signal may be set to a larger value.
[0015] With reference to the first aspect, in some im-
plementations of the first aspect, the transmission pa-
rameter of the wake-up signal includes a subcarrier spac-
ing, the subcarrier spacing includes a first subcarrier
spacing and a second subcarrier spacing, a first perio-
dicity of the synchronization signal is associated with the
first subcarrier spacing, a second periodicity of the syn-
chronization signal is associated with the second sub-
carrier spacing, the first subcarrier spacing is greater than
the second subcarrier spacing, and the first periodicity is
less than the second periodicity.
[0016] Based on the foregoing solution, a smaller sub-
carrier spacing of the wake-up signal may indicate a long-
er periodicity T.
[0017] With reference to the first aspect, in some im-
plementations of the first aspect, the periodicity of the
synchronization signal is configured by the network de-
vice, or the periodicity of the synchronization signal is
predefined in a standard.
[0018] Based on the foregoing solution, if the periodic-
ity of the synchronization signal is configured by the net-
work device, the network device may flexibly select a
proper periodicity T, to control resource overheads for
the synchronization signal. If the periodicity of the syn-

chronization signal is predefined (for example, prede-
fined in the standard), the network device or the terminal
device may determine the periodicity of the synchroniza-
tion signal based on the predefined (for example, prede-
fined in the standard). This reduces signaling overheads
caused by notifying the periodicity T by the network de-
vice.
[0019] With reference to the first aspect, in some im-
plementations of the first aspect, if the periodicity of the
synchronization signal is configured by the network de-
vice, the method further includes: The terminal device
receives first configuration information, where the first
configuration information is used to configure the perio-
dicity of the synchronization signal.
[0020] Based on the foregoing solution, the periodicity
of the synchronization signal is configured by the network
device, and the network device may send the periodicity
of the synchronization signal to the terminal device, and
the terminal device can learn of the periodicity of the syn-
chronization signal, and periodically receive the synchro-
nization signal based on the periodicity of the synchro-
nization signal.
[0021] With reference to the first aspect, in some im-
plementations of the first aspect, the method further in-
cludes: The terminal device receives second configura-
tion information, where the second configuration infor-
mation is used to configure a pattern pattern of the syn-
chronization signal; and that the terminal device period-
ically receives the synchronization signal based on the
periodicity of the synchronization signal through a first
frequency resource includes: the terminal device re-
ceives the synchronization signal based on the periodic-
ity of the synchronization signal and the pattern of the
synchronization signal through the first frequency re-
source.
[0022] Based on the foregoing solution, flexibility of the
periodicity of the synchronization signal can be improved.
For example, if the periodicity of the synchronization sig-
nal is predefined in the standard, once the transmission
parameter is determined, the periodicity of the synchro-
nization signal is determined accordingly. This may limit
network deployment on the first link. By configuring the
pattern of the synchronization signal, the network device
can flexibly configure an actual sending periodicity of the
synchronization signal. This can improve flexibility.
[0023] With reference to the first aspect, in some im-
plementations of the first aspect, the method further in-
cludes: The terminal device receives a first signal and/or
sends a second signal at a first time domain location
through the first frequency resource, where a time do-
main location at which the synchronization signal is sent
and that is represented by the pattern of the synchroni-
zation signal does not include the first time domain loca-
tion.
[0024] For example, the first signal includes one or
more of the following: a synchronization signal block
SSB, a physical downlink control channel PDCCH, a
physical downlink shared channel PDSCH, a channel
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state information-reference signal CSI-RS, a phase
tracking reference signal PT-RS, a positioning reference
signal PRS, and a demodulation reference signal DMRS.
[0025] For example, the second signal includes one or
more of the following: a demodulation reference signal
DMRS, a physical uplink shared channel PUSCH, a
physical uplink control channel PUCCH, and a sounding
reference signal SRS.
[0026] For example, a modulation scheme of the first
signal is OFDM modulation or DFT-s-OFDM modulation.
[0027] For example, a modulation scheme of the sec-
ond signal is OFDM modulation or DFT-s-OFDM modu-
lation.
[0028] Based on the foregoing solution, if the terminal
device receives the wake-up signal and the synchroni-
zation signal on the first link (a frequency corresponding
to the first link includes the first frequency resource), a
resource occupation ratio for the first link can be reduced,
so that signals (for example, the wake-up signal and the
synchronization signal) on the first link and another signal
(for example, the first signal and/or the second signal)
can be transmitted in a time-division multiplexing (time-
division multiplexing, TDM) mode. That is, at a same fre-
quency location, the signal on the first link is received in
a period of time, and a signal (for example, the first signal)
is sent in another period of time.
[0029] With reference to the first aspect, in some im-
plementations of the first aspect, the terminal device in-
cludes a first module and a second module; and the ter-
minal device receives a synchronization signal and a
wake-up signal via the first module, and the terminal de-
vice receives the first signal and/or sends the second
signal via the second module.
[0030] Based on the foregoing solution, the terminal
device may receive the synchronization signal and the
wake-up signal via the first module, and receive and/or
send another signal via the second module, so that sym-
bol boundaries of the synchronization signal and the
wake-up signal are aligned with a symbol boundary of
an existing signal (for example, the first signal or the sec-
ond signal). This can reduce an interference level.
[0031] With reference to the first aspect, in some im-
plementations of the first aspect, that the terminal device
periodically receives the synchronization signal based
on the periodicity of the synchronization signal through
a first frequency resource includes: The terminal device
receives, based on the periodicity of the synchronization
signal, the synchronization signal at a first moment
through the first frequency resource, where the synchro-
nization signal indicates a data rate of the wake-up signal
in a first time period, and the first time period is after the
first moment.
[0032] Based on the foregoing solution, the data rate
of the wake-up signal is learned of by using the synchro-
nization signal.
[0033] With reference to the first aspect, in some im-
plementations of the first aspect, a length of the synchro-
nization signal indicates the data rate of the wake-up sig-

nal in the first time period.
[0034] Based on the foregoing solution, the length of
the synchronization signal may be associated with the
data rate of the wake-up signal, and the terminal device
may learn of the data rate of the wake-up signal in the
first time period through the length of the synchronization
signal. Therefore, the terminal device may blindly detect
the length of the synchronization signal, to determine a
data rate of a subsequent wake-up signal. This reduces
signaling overheads caused by notifying the data rate of
the wake-up signal by the network device.
[0035] With reference to the first aspect, in some im-
plementations of the first aspect, the synchronization sig-
nal includes first indication information, and the first in-
dication information indicates the data rate of the wake-
up signal in the first time period.
[0036] Based on the foregoing solution, in addition to
a sequence used for a synchronization function, the syn-
chronization signal may further include the first indication
information. The first indication information indicates the
data rate of the wake-up signal in a subsequent time pe-
riod (for example, the first time period). In this solution,
a synchronization signal with one length may be de-
signed.
[0037] With reference to the first aspect, in some im-
plementations of the first aspect, the length of the syn-
chronization signal includes a length of a first synchroni-
zation signal and a length of a second synchronization
signal, the length of the first synchronization signal indi-
cates that the data rate of the wake-up signal in the first
time period is a first data rate, the length of the second
synchronization signal indicates that the data rate of the
wake-up signal in the first time period is a second data
rate, the length of the first synchronization signal is less
than the length of the second synchronization signal, and
the first data rate is higher than the second data rate.
[0038] Based on the foregoing solution, synchroniza-
tion signals with different lengths may correspond to dif-
ferent data rates. For example, a longer length of the
synchronization signal indicates a higher data rate of the
wake-up signal.
[0039] With reference to the first aspect, in some im-
plementations of the first aspect, the first time period is
after the first moment and before a second moment, the
second moment is a moment at which the terminal device
receives an ith synchronization signal after the first mo-
ment, and i is an integer greater than or equal to 1.
[0040] For example, i is 1.
[0041] With reference to the first aspect, in some im-
plementations of the first aspect, the method further in-
cludes: The terminal device receives, the wake-up signal
through the first frequency resource, where the wake-up
signal includes second indication information, and the
second indication information indicates a data rate of the
wake-up signal.
[0042] Based on the foregoing solution, the data rate
of the wake-up signal is learned of by using the wake-up
signal.
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[0043] With reference to the first aspect, in some im-
plementations of the first aspect, the second indication
information specifically indicates a data rate of informa-
tion other than the second indication information in the
wake-up signal, and a data rate of the second indication
information is configured by the network device or pre-
defined.
[0044] For example, the second indication information
is located at the beginning of a wake-up signal (for ex-
ample, a start location, or a location before paging infor-
mation).
[0045] With reference to the first aspect, in some im-
plementations of the first aspect, the length of the syn-
chronization signal includes the length of the first syn-
chronization signal and the length of the second synchro-
nization signal, the length of the first synchronization sig-
nal is less than the length of the second synchronization
signal, and a periodicity of the first synchronization signal
is less than a periodicity of the second synchronization
signal.
[0046] Based on the foregoing solution, the synchro-
nization signal may include a plurality of signals with dif-
ferent lengths, such as, the first synchronization signal
and the second synchronization signal, so that a syn-
chronization signal with a proper length may not only be
selected based on an actual situation for sending, but
also be further used in different channel statuses to serve
terminal devices in different channel statuses.
[0047] With reference to the first aspect, in some im-
plementations of the first aspect, the periodicity of the
second synchronization signal is an integer multiple of
the periodicity of the first synchronization signal, and a
time interval between receiving the second synchroniza-
tion signal by the terminal device and receiving the first
synchronization signal by the terminal device is the same
as the periodicity of the first synchronization signal.
[0048] With reference to the first aspect, in some im-
plementations of the first aspect, a waveform of the syn-
chronization signal is the same as a waveform of the
wake-up signal, and/or a modulation scheme of the syn-
chronization signal is the same as a modulation scheme
of the wake-up signal.
[0049] With reference to the first aspect, in some im-
plementations of the first aspect, the modulation scheme
of the synchronization signal and the modulation scheme
of the wake-up signal are on-off keying OOK; and/or the
waveform of the synchronization signal and/or the wave-
form of the wake-up signal are/is OOK.
[0050] With reference to the first aspect, in some im-
plementations of the first aspect, the method further in-
cludes: The terminal device receives a wake-up signal
from the network device through the first frequency re-
source, where the wake-up signal indicates the informa-
tion about the one or more terminal devices that need to
receive paging and includes the terminal device; and the
terminal device receives first information from the net-
work device and/or initiates random access, where the
first information includes one or more of the following

information: paging downlink control information DCI, a
paging message paging message, and a paging early
indication PEI.
[0051] For example, that the terminal device initiates
random access includes: The terminal device sends a
random access preamble sequence to the network de-
vice.
[0052] With reference to the first aspect, in some im-
plementations of the first aspect, that the terminal device
receives first information from the network device and/or
initiates random access includes: The terminal device
receives the first information from the network device
and/or initiates random access through a second fre-
quency resource.
[0053] With reference to the first aspect, in some im-
plementations of the first aspect, the terminal device in-
cludes the first module and the second module; and the
terminal device receives the synchronization signal and
the wake-up signal via the first module, and the terminal
device receives the first information and/or initiates ran-
dom access via the second module.
[0054] With reference to the first aspect, in some im-
plementations of the first aspect, the terminal device re-
ceives the synchronization signal and the wake-up signal
through the first link, where a frequency resource corre-
sponding to the first link includes the first frequency re-
source.
[0055] With reference to the first aspect, in some im-
plementations of the first aspect, the terminal device re-
ceives the first information from the network device
and/or initiates random access through the second link,
where a frequency resource corresponding to the second
link includes the second frequency resource.
[0056] With reference to the first aspect, in some im-
plementations of the first aspect, the terminal device is
in a first state (or uses a first mode), and receives the
synchronization signal and the wake-up signal.
[0057] With reference to the first aspect, in some im-
plementations of the first aspect, the terminal device is
in a second state (or uses a second mode), and receives
the first information and/or initiates random access.
[0058] According to a second aspect, a signal trans-
mission method is provided. The method may be per-
formed by a terminal device, or may be performed by a
component (for example, a chip or a circuit) of a terminal
device. This is not limited herein. For ease of description,
the following uses an example in which the terminal de-
vice performs the method for description.
[0059] The method may include: The network device
determines a periodicity of a synchronization signal; and
the network device periodically sends the synchroniza-
tion signal based on the periodicity of the synchronization
signal through a first frequency resource, where the first
frequency resource is further used to transmit a wake-
up signal, and the wake-up signal indicates information
about one or more terminal devices that need to receive
paging.
[0060] Based on the foregoing solution, the network
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device periodically sends the synchronization signal, and
the terminal device in a network may perform time syn-
chronization by using the received synchronization sig-
nal, so that the wake-up signal can be correctly received.
In addition, in this application, the terminal device peri-
odically receives the synchronization signal. This can re-
duce resource overheads for the synchronization signal.
[0061] With reference to the second aspect, in some
implementations of the second aspect, the periodicity of
the synchronization signal is associated with a transmis-
sion parameter of the wake-up signal.
[0062] For example, the transmission parameter of the
wake-up signal includes a time domain resource length
or a subcarrier spacing.
[0063] For example, the transmission parameter of the
wake-up signal is received by the terminal device via a
second module.
[0064] With reference to the second aspect, in some
implementations of the second aspect, the method fur-
ther includes: The network device broadcasts system in-
formation, where the system information includes the
transmission parameter of the wake-up signal.
[0065] Based on the foregoing solution, the network
device may broadcast the transmission parameter of the
wake-up signal, so that each terminal device in the net-
work can receive the transmission parameter of the
wake-up signal.
[0066] With reference to the second aspect, in some
implementations of the second aspect, the transmission
parameter of the wake-up signal includes a time domain
resource length, the time domain resource length in-
cludes a first time domain resource length and a second
time domain resource length, a first periodicity of the syn-
chronization signal is associated with the first time do-
main resource length, a second periodicity of the syn-
chronization signal is associated with the second time
domain resource length, the first time domain resource
length is less than the second time domain resource
length, and the first periodicity is less than the second
periodicity.
[0067] With reference to the second aspect, in some
implementations of the second aspect, the transmission
parameter of the wake-up signal includes a subcarrier
spacing, the subcarrier spacing includes a first subcarrier
spacing and a second subcarrier spacing, a first perio-
dicity of the synchronization signal is associated with the
first subcarrier spacing, a second periodicity of the syn-
chronization signal is associated with the second sub-
carrier spacing, the first subcarrier spacing is greater than
the second subcarrier spacing, and the first periodicity is
less than the second periodicity.
[0068] With reference to the second aspect, in some
implementations of the second aspect, the periodicity of
the synchronization signal is configured by the network
device, or the periodicity of the synchronization signal is
predefined in a standard.
[0069] With reference to the second aspect, in some
implementations of the second aspect, if the periodicity

of the synchronization signal is configured by the network
device, the method further includes: The network device
sends first configuration information, where the first con-
figuration information is used to configure the periodicity
of the synchronization signal.
[0070] With reference to the second aspect, in some
implementations of the second aspect, the method fur-
ther includes: The network device sends second config-
uration information, where the second configuration in-
formation is used to configure a pattern pattern of the
synchronization signal; and that the network device pe-
riodically sends the synchronization signal based on the
periodicity of the synchronization signal through a first
frequency resource includes: the network device sends
the synchronization signal based on the periodicity of the
synchronization signal and the pattern of the synchroni-
zation signal through the first frequency resource.
[0071] With reference to the second aspect, in some
implementations of the second aspect, the method fur-
ther includes: the network device sends a first signal
and/or receives a second signal at a first time domain
location through the first frequency resource, where a
time domain location at which the synchronization signal
is sent and that is represented by the pattern of the syn-
chronization signal does not include the first time domain
location.
[0072] For example, the first signal includes one or
more of the following: a synchronization signal block
SSB, a physical downlink control channel PDCCH, a
physical downlink shared channel PDSCH, a channel
state information-reference signal CSI-RS, a phase
tracking reference signal PT-RS, a positioning reference
signal PRS, and a demodulation reference signal DMRS.
[0073] For example, the second signal includes one or
more of the following: a demodulation reference signal
DMRS, a physical uplink shared channel PUSCH, a
physical uplink control channel PUCCH, and a sounding
reference signal SRS.
[0074] For example, a modulation scheme of the first
signal is OFDM modulation or DFT-s-OFDM modulation.
[0075] For example, a modulation scheme of the sec-
ond signal is OFDM modulation or DFT-s-OFDM modu-
lation.
[0076] Based on the foregoing solution, if the network
device sends the wake-up signal and the synchronization
signal on a first link (a frequency corresponding to the
first link includes the first frequency resource), a resource
occupation ratio for the first link can be reduced, so that
signals (for example, the wake-up signal and the syn-
chronization signal) on the first link and another signal
(for example, the first signal and/or the second signal)
can be transmitted in a time-division multiplexing mode.
That is, at a same frequency location, the signal on the
first link is sent in a period of time, and the another signal
(for example, the first signal) is sent in another period of
time.
[0077] With reference to the second aspect, in some
implementations of the second aspect, the network de-
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vice includes a first module and a second module; and
the network device sends the synchronization signal and
the wake-up signal via the first module, and the network
device sends the first signal and/or receives the second
signal via the second module.
[0078] Based on the foregoing solution, the network
device may send the synchronization signal and the
wake-up signal via the first module, and receive and/or
send another signal via the second module, so that sym-
bol boundaries of the synchronization signal and the
wake-up signal are aligned with a symbol boundary of
an existing signal (for example, the first signal or the sec-
ond signal). This can reduce an interference level.
[0079] With reference to the second aspect, in some
implementations of the second aspect, that the network
device periodically sends the synchronization signal
based on the periodicity of the synchronization signal
through a first frequency resource includes: The network
device sends, based on the periodicity of the synchroni-
zation signal, the synchronization signal at a first moment
through the first frequency resource, where the synchro-
nization signal indicates a data rate of the wake-up signal
in a first time period, and the first time period is after the
first moment.
[0080] Based on the foregoing solution, the network
device indicates, to the terminal device by using the syn-
chronization signal, the data rate of the wake-up signal
in a time period (for example, in the first time period).
[0081] With reference to the second aspect, in some
implementations of the second aspect, a length of the
synchronization signal indicates the data rate of the
wake-up signal in the first time period.
[0082] Based on the foregoing solution, the length of
the synchronization signal may be associated with the
data rate of the wake-up signal. The network device may
indicate, through the length of the synchronization signal,
a data rate of the wake-up signal in a subsequent time
period (for example, denoted as the first time period), so
that the terminal device may learn of the data rate of the
wake-up signal in the first time period through the length
of the synchronization signal. Therefore, the terminal de-
vice may blindly detect the length of the synchronization
signal, to determine a data rate of a subsequent wake-
up signal. This reduces signaling overheads caused by
notifying the data rate of the wake-up signal by the net-
work device.
[0083] With reference to the second aspect, in some
implementations of the second aspect, the synchroniza-
tion signal includes first indication information, and the
first indication information indicates the data rate of the
wake-up signal in the first time period.
[0084] With reference to the second aspect, in some
implementations of the second aspect, the length of the
synchronization signal includes a length of a first syn-
chronization signal and a length of a second synchroni-
zation signal, the length of the first synchronization signal
indicates that the data rate of the wake-up signal in the
first time period is a first data rate, the length of the second

synchronization signal indicates that the data rate of the
wake-up signal in the first time period is a second data
rate, the length of the first synchronization signal is less
than the length of the second synchronization signal, and
the first data rate is higher than the second data rate.
[0085] With reference to the second aspect, in some
implementations of the second aspect, the first time pe-
riod is after the first moment and before a second mo-
ment, the second moment is a moment at which the net-
work device sends an ith synchronization signal after the
first moment, and i is an integer greater than or equal to 1.
[0086] For example, i is 1.
[0087] With reference to the second aspect, in some
implementations of the second aspect, the method fur-
ther includes: The network device sends the wake-up
signal through the first frequency resource, where the
wake-up signal includes second indication information,
and the second indication information indicates a data
rate of the wake-up signal.
[0088] With reference to the second aspect, in some
implementations of the second aspect, the second indi-
cation information specifically indicates a data rate of in-
formation other than the second indication information in
the wake-up signal, and a data rate of the second indi-
cation information is configured by the network device or
predefined.
[0089] For example, the second indication information
is located at the beginning of a wake-up signal (for ex-
ample, a start location, or a location before paging infor-
mation).
[0090] With reference to the second aspect, in some
implementations of the second aspect, the length of the
synchronization signal includes the length of the first syn-
chronization signal and the length of the second synchro-
nization signal, the length of the first synchronization sig-
nal is less than the length of the second synchronization
signal, and a periodicity of the first synchronization signal
is less than a periodicity of the second synchronization
signal.
[0091] With reference to the second aspect, in some
implementations of the second aspect, the periodicity of
the second synchronization signal is an integer multiple
of the periodicity of the first synchronization signal, and
a time interval between sending the second synchroni-
zation signal by the network device and sending the first
synchronization signal by the network device is the same
as the periodicity of the first synchronization signal.
[0092] With reference to the second aspect, in some
implementations of the second aspect, a waveform of
the synchronization signal is the same as a waveform of
the wake-up signal, and/or a modulation scheme of the
synchronization signal is the same as a modulation
scheme of the wake-up signal.
[0093] With reference to the second aspect, in some
implementations of the second aspect, the modulation
scheme of the synchronization signal and the modulation
scheme of the wake-up signal are on-off keying OOK;
and/or the waveform of the synchronization signal and/or
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the waveform of the wake-up signal are/is OOK.
[0094] With reference to the second aspect, in some
implementations of the second aspect, the method fur-
ther includes: The network device sends a wake-up sig-
nal through the first frequency resource, where the wake-
up signal indicates information about the one or more
terminal devices that need to receive paging, and the one
or more terminal devices include the first terminal device;
and the network device sends first information to the first
terminal device and/or receives a random access pre-
amble sequence from the first terminal device, where the
first information includes one or more of the following
information: paging downlink control information DCI, a
paging message paging message, and a paging early
indication PEI.
[0095] With reference to the second aspect, in some
implementations of the second aspect, that the network
device sends first information to a first terminal device
and/or receives a random access preamble sequence
from the first terminal device includes: The network de-
vice sends the first information to the first terminal device
and/or receives the random access preamble sequence
from the first terminal device through a second frequency
resource.
[0096] With reference to the second aspect, in some
implementations of the second aspect, the network de-
vice includes the first module and the second module;
and the network device sends the synchronization signal
and the wake-up signal via the first module, and the net-
work device sends the first information to the first terminal
device and/or receives the random access preamble se-
quence from the first terminal device via the second mod-
ule.
[0097] For beneficial effect of the second aspect and
the possible designs, refer to the related descriptions in
the first aspect. Details are not described herein again.
[0098] According to a third aspect, a communication
apparatus is provided. The apparatus is configured to
perform the method according to any possible implemen-
tation of the first aspect or the second aspect. Specifical-
ly, the apparatus may include units and/or modules, such
as a processing unit and/or a communication unit, con-
figured to perform the method according to any possible
implementation of the first aspect or the second aspect.
[0099] In an implementation, the apparatus is a com-
munication device (for example, a terminal device or a
network device). When the apparatus is the communica-
tion device, the communication unit may be a transceiver
or an input/output interface, and the processing unit may
be at least one processor. Optionally, the transceiver may
be a transceiver circuit. Optionally, the input/output inter-
face may be an input/output circuit.
[0100] In another implementation, the apparatus is a
chip, a chip system, or a circuit used in a communication
device (for example, a terminal device or a network de-
vice). When the apparatus is the chip, the chip system,
or the circuit used in the communication device, the com-
munication unit may be an input/output interface, an in-

terface circuit, an output circuit, an input circuit, a pin, a
related circuit, or the like on the chip, the chip system, or
the circuit; and the processing unit may be at least one
processor, a processing circuit, a logic circuit, or the like.
[0101] According to a fourth aspect, a communication
apparatus is provided. The apparatus includes at least
one processor, configured to execute a computer pro-
gram or instructions stored in a memory, to perform the
method according to any possible implementation of the
first aspect or the second aspect. Optionally, the appa-
ratus further includes a memory, configured to store a
computer program or instructions. Optionally, the appa-
ratus further includes a communication interface, and the
processor reads, through the communication interface,
a computer program or instructions stored in the memory.
[0102] In an implementation, the apparatus is a com-
munication device (for example, a terminal device or a
network device).
[0103] In another implementation, the apparatus is a
chip, a chip system, or a circuit used in a communication
device (for example, a terminal device or a network de-
vice).
[0104] According to a fifth aspect, this application pro-
vides a processor, configured to perform the method ac-
cording to the foregoing aspects.
[0105] Operations such as sending and obtaining/re-
ceiving performed by the processor may be understood
as operations such as outputting and receiving or input-
ting performed by the processor unless otherwise spec-
ified or if the operations does not conflict with an actual
function or internal logic of the operations in a related
description, or may be understood as sending and re-
ceiving operations performed by a radio frequency circuit
and an antenna. This is not limited in this application.
[0106] According to a sixth aspect, a computer-read-
able storage medium is provided. The computer-reada-
ble medium stores program code to be executed by a
device, and the program code is used to perform the
method in any possible implementation of the first aspect
or the second aspect.
[0107] According to a seventh aspect, a computer pro-
gram product including instructions is provided. When
the computer program product runs on a computer, the
computer is enabled to perform the method according to
any possible implementation of the first aspect or the
second aspect.
[0108] According to an eighth aspect, a communica-
tion system is provided and includes the foregoing ter-
minal device and network device.

BRIEF DESCRIPTION OF DRAWINGS

[0109]

FIG. 1 is a schematic diagram of a wireless commu-
nication system 100 to which an embodiment of this
application is applicable;
FIG. 2 is a schematic diagram of receiving a wake-
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up signal by a terminal device via a wake-up circuit;
FIG. 3 is a schematic diagram of a waveform ob-
tained when OOK modulation is used for a wake-up
signal;
FIG. 4 is a schematic diagram of a waveform of a
signal after the signal passes through a channel;
FIG. 5 is a schematic diagram of sending a synchro-
nization signal;
FIG. 6 is a schematic diagram of a signal transmis-
sion method 600 according to an embodiment of this
application;
FIG. 7 is a schematic diagram of transmission of a
synchronization signal to which an embodiment of
this application is applicable;
FIG. 8 is a schematic diagram of transmission of a
synchronization signal and an NR signal to which an
embodiment of this application is applicable;
FIG. 9 is a schematic diagram to which Example 1
in Manner 1 is applicable;
FIG. 10 is a schematic diagram to which Example 2
in Manner 1 is applicable;
FIG. 11 is a schematic diagram to which Manner 2
is applicable;
FIG. 12 is a schematic diagram of periodically send-
ing a first synchronization signal and a second syn-
chronization signal;
FIG. 13 is another schematic diagram of periodically
sending a first synchronization signal and a second
synchronization signal;
FIG. 14 is a schematic diagram of a signal transmis-
sion method 1400 according to an embodiment of
this application;
FIG. 15 is a schematic block diagram of a commu-
nication apparatus according to an embodiment of
this application;
FIG. 16 is a schematic block diagram of another com-
munication apparatus according to an embodiment
of this application; and
FIG. 17 is a schematic block diagram of still another
communication apparatus according to an embodi-
ment of this application.

DESCRIPTION OF EMBODIMENTS

[0110] The following describes technical solutions of
this application with reference to accompanying draw-
ings.
[0111] The technical solutions provided in this applica-
tion may be applied to various communication systems,
for example, a 5th generation (5th generation, 5G) or
new radio (new radio, NR) system, a long term evolution
(long term evolution, LTE) system, an LTE frequency di-
vision duplex (frequency division duplex, FDD) system,
and an LTE time division duplex (time division duplex,
TDD) system. The technical solutions provided in this
application may be also applied to a future communica-
tion system, for example, a 6th generation mobile com-
munication system. The technical solutions provided in

this application may be also applied to device-to-device
(device to device, D2D) communication, vehicle-to-eve-
rything (vehicle-to-everything, V2X) communication, ma-
chine-to-machine (machine to machine, M2M) commu-
nication, machine type communication (machine type
communication, MTC), an internet of things (internet of
things, IoT) communication system, or another commu-
nication system.
[0112] The terminal device in embodiments of this ap-
plication may also be referred to as user equipment (User
Equipment, UE), an access terminal, a subscriber unit,
a subscriber station, a mobile station, a remote station,
a remote terminal, a mobile device, a user terminal, a
terminal, a wireless communication device, a user agent,
or a user apparatus.
[0113] The terminal device may be a device that pro-
vides voice/data for a user, for example, a hand-held de-
vice or a vehicle-mounted device that has a wireless con-
nection function. Currently, examples of some terminals
are as follows: a mobile phone (mobile phone), a tablet
computer, a notebook computer, a palmtop computer, a
mobile internet device (mobile internet device, MID), a
wearable device, a virtual reality (virtual reality, VR) de-
vice, an augmented reality (augmented reality, AR) de-
vice, a wireless terminal in industrial control (industrial
control), a wireless terminal in self driving (self driving),
a wireless terminal in remote medical surgery (remote
medical surgery), a wireless terminal in smart grid (smart
grid), a wireless terminal in transportation safety (trans-
portation safety), a wireless terminal in a smart city (smart
city), a wireless terminal in smart home (smart home), a
cellular phone, a cordless phone, a session initiation pro-
tocol (session initiation protocol, SIP) phone, a wireless
local loop (wireless local loop, WLL) station, a personal
digital assistant (personal digital assistant, PDA), a hand-
held device with a wireless communication function, a
computing device or another processing device connect-
ed to a wireless modem, a wearable device, a terminal
device in a 5G network, a terminal device in a future
evolved public land mobile network (public land mobile
network, PLMN), and the like. This is not limited in em-
bodiments of this application.
[0114] By way of example, and not limitation, in em-
bodiments of this application, the terminal device may
alternatively be a wearable device. The wearable device
may also be referred to as a wearable intelligent device,
and is a general term for a wearable device that is intel-
ligently designed and developed for daily wear by using
a wearable technology, for example, glasses, gloves, a
watch, clothing, and shoes. The wearable device is a
portable device that can be directly worn on a body or
integrated into clothes or an accessory of a user. The
wearable device is not only a hardware device, but also
implements a powerful function through software sup-
port, data exchange, and cloud interaction. In a broad
sense, the wearable intelligent device includes a full-
function, large-size, and complete or partial functions that
can be implemented without depending on a smart-
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phone, for example, a smartwatch or smart glasses, and
focuses on only a type of application function and needs
to be used with another device such as a smartphone,
for example, various smart bands and smart jewelry that
perform physical sign monitoring.
[0115] In embodiments of this application, an appara-
tus configured to implement a function of the terminal
device may be a terminal device, or may be an apparatus,
for example, a chip system or a chip, that can support
the terminal device in implementing the function. The ap-
paratus may be installed in the terminal device. In em-
bodiments of this application, the chip system may in-
clude a chip, or may include a chip and another discrete
device.
[0116] The network device in embodiments of this ap-
plication may be a device configured to communicate
with a terminal device. The network device may also be
referred to as an access network device or a radio access
network device. For example, the network device may
be a base station. The network device in embodiments
of this application may be a radio access network (radio
access network, RAN) node (or device) that enables the
terminal device to access a wireless network. The base
station may cover various names in a broad sense, or
may be replaced with the following names, for example,
a NodeB (NodeB), an evolved NodeB (evolved NodeB,
eNB), a next generation base station (next generation
NodeB, gNB), a relay station, an access point, a trans-
mitting and receiving point (transmitting and receiving
point, TRP), a transmitting point (transmitting point, TP),
a primary station, a secondary station, a multi-mode wire-
less (motor slide retainer, MSR) node, a home base sta-
tion, a network controller, an access node, a radio node,
an access point (AP), a transmission node, a transceiver
node, a baseband unit (BBU), a remote radio unit (remote
radio unit, RRU), an active antenna unit (active antenna
unit, AAU), a remote radio head (remote radio head,
RRH), a central unit (central unit, CU), a distributed unit
(distributed unit, DU), a positioning node, and the like.
The base station may be a macro base station, a micro
base station, a relay node, a donor node, an analogue,
or a combination thereof. The base station may alterna-
tively be a communication module, a modem, or a chip
that is disposed in the foregoing device or apparatus.
The base station may alternatively be a mobile switching
center, a device that bears a base station function in D2D,
V2X, and M2M communication, a network side device in
a 6G network, a device that bears a base station function
in a future communication system, or the like. The base
station may support networks of a same access technol-
ogy or different access technologies. A specific technol-
ogy and a specific device form that are used by the net-
work device are not limited in embodiments of this appli-
cation.
[0117] The base station may be fixed or mobile. For
example, a helicopter or an uncrewed aerial vehicle may
be configured as a mobile base station, and one or more
cells may move based on a location of the mobile base

station. In other examples, a helicopter or an uncrewed
aerial vehicle may be configured as a device for commu-
nicating with another base station.
[0118] In some deployments, the network device men-
tioned in embodiments of this application may be a device
including a CU, a DU, a device including a CU and a DU,
or a device including a control plane CU node (central
unit-control plane (central unit-control plane, CU-CP)), a
user plane CU node (central unit-user plane (central unit-
user plane, CU-UP)), and a DU node.
[0119] The network device and the terminal device
may be deployed on the land, including an indoor device,
an outdoor device, a handheld device, or a vehicle-
mounted device; may be deployed on the water; or may
be deployed on an airplane, a balloon, and a satellite in
the air. Scenarios in which the network device and the
terminal device are located are not limited in embodi-
ments of this application.
[0120] First, a network architecture to which this appli-
cation is applicable is briefly described below with refer-
ence to FIG. 1.
[0121] For example, FIG. 1 is a schematic diagram of
a wireless communication system 100 to which an em-
bodiment of this application is applicable. As shown in
FIG. 1, the wireless communication system 100 may in-
clude at least one network device, for example, a network
device 110 shown in FIG. 1. The wireless communication
system 100 may further include at least one terminal de-
vice, for example, a terminal device 120 shown in FIG.
1. A plurality of antennas may be configured for both the
network device and the terminal device, and the network
device and the terminal device may communicate with
each other by using a multi-antenna technology.
[0122] When the network device communicates with
the terminal device, the network device may manage one
or more cells, and one cell may have an integer quantity
of terminal devices. Optionally, the network device 110
and the terminal device 120 form a single-cell communi-
cation system. Without loss of generality, a cell is denoted
as a cell #1. The network device 110 may be a network
device in the cell #1, or the network device 110 may serve
a terminal device (for example, the terminal device 120)
in the cell #1.
[0123] It should be noted that, a cell may be understood
as an area within coverage of a wireless signal of a net-
work device.
[0124] It should be understood that FIG. 1 is only a
simplified schematic diagram of an example for ease of
understanding. The wireless communication system 100
may further include another network device or another
terminal device, which is not shown in FIG. 1.
[0125] When the terminal device is in an idle (idle) state
or an inactive (inactive) state, the terminal device may
periodically receive paging (paging). For example, a pro-
cedure of receiving paging by the terminal device in-
cludes: when the terminal device is in the idle state or
the inactive state, the terminal device obtains, based on
an identifier (identifier, ID), namely, (UE ID) of the termi-
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nal device, a paging frame (paging frame, PF) and a lo-
cation of a paging occasion (paging occasion, PO) in a
PF through calculation of the terminal device, and re-
ceives paging (paging) in the PO. It should be understood
that a procedure of receiving paging is only an example
for description. For example, refer to a related standard.
This is not limited in this application.
[0126] Generally, a same receiving module (or a re-
ceiver, or a receiver circuit) is used regardless of whether
the terminal device performs a paging receiving proce-
dure in the idle state or the inactive state or the terminal
device receives data in a connected state. In this appli-
cation, for ease of description, a module that completes
these functions (or performs related steps) is referred to
as a main circuit. It may be understood that the main
circuit is only a name for differentiation, and a specific
name of the main circuit does not limit the protection
scope of this application. For example, without loss of
generality, the main circuit may also be described as a
second circuit. The main circuit is uniformly used in the
following descriptions.
[0127] A signal received by the terminal device via the
main circuit may be referred to as being transmitted on
a link (denoted as a second link for differentiation). The
second link represents a connection relationship be-
tween the terminal device and the network device, and
is a logical concept rather than a physical entity. The
second link may also be referred to as a main link. For
ease of description, the second link is uniformly used in
the following descriptions.
[0128] When the terminal device receives paging via
the main circuit, power consumption is high. For example,
when receiving paging, the terminal device first needs to
receive a downlink signal via a receiving module of the
main circuit, and then the terminal device further needs
to perform blind detection on a physical downlink control
channel (physical downlink control channel, PDCCH),
and perform decoding on a received physical downlink
shared channel (physical downlink shared channel, PD-
SCH), and the like. This causes high power consumption.
In addition, because the main circuit is complex, refer-
ence power consumption (or static power consumption)
is high when the main circuit operates.
[0129] To reduce power consumption caused by re-
ceiving paging by the terminal device, a possible method
is as follows: The terminal device may receive a wake-
up signal (wake-up signal/radio, WUS/WUR) via a sep-
arate low-power small circuit. The wake-up signal indi-
cates paging-related information, and the paging-related
information may include, for example, whether one ter-
minal device or a group of terminal devices is paged. The
low-power small circuit may be implemented via a sep-
arate simple-structure small circuit or chip, and has low
power consumption.
[0130] It should be understood that the low-power
small circuit may be, for example, referred to as a wake-
up receiver (wake-up receiver, WUR), or may be referred
to as a wake-up circuit, or may be referred to as a circuit

with low power consumption. A name of the low-power
small circuit is not limited in this application. In this ap-
plication, for ease of description, the low-power small cir-
cuit is referred to as a wake-up circuit. It may be under-
stood that the wake-up circuit is only named for differen-
tiation, and a specific name of the wake-up circuit does
not limit the protection scope of this application. For ex-
ample, without loss of generality, the wake-up circuit may
also be described as a first circuit. For ease of description,
the wake-up circuit is uniformly used in the following de-
scriptions.
[0131] Similarly, a signal received by the terminal de-
vice via the wake-up circuit may be referred to as being
transmitted on a link (denoted as a first link for differen-
tiation). The first link represents a connection relationship
between the terminal device and the network device, and
is a logical concept rather than a physical entity. It should
be further understood that the wake-up signal is only an
example name, and the name of the wake-up signal is
not limited in this application.
[0132] It should be further understood that, in this ap-
plication, the wake-up signal mainly indicates a paging-
related signal, and all signals transmitted on the first link
are not limited to the wake-up signal. As proposed in this
application, a synchronization signal may also be trans-
mitted through the first link. To be specific, the signal
transmitted on the first link may include the synchroniza-
tion signal and the wake-up signal. The synchronization
signal may be used by the terminal device to perform
time synchronization based on the synchronization sig-
nal, and the wake-up signal may indicate paging-related
information.
[0133] For example, FIG. 2 is a schematic diagram of
receiving a wake-up signal by a terminal device via a
wake-up circuit.
[0134] As shown in FIG. 2, the wake-up signal is de-
tected via the wake-up circuit, and the wake-up signal
may carry paging-related indication information.
[0135] When the terminal device receives a signal via
the wake-up circuit, if detecting no wake-up signal asso-
ciated with the terminal device, the terminal device con-
tinues to receive a signal via the wake-up circuit, and the
main circuit may be in an off state (or a sleep state); or
if detecting the wake-up signal associated with the ter-
minal device, the terminal device triggers to wake up the
main circuit, that is, makes the main circuit be an on
state/switches the main circuit to an on state (or referred
to as an operating state, or referred to as an active state).
After the main circuit is turned on, the terminal device
may perform a process of receiving paging. For example,
the terminal device receives a paging PDCCH, and re-
ceives the paging PDSCH after detecting the paging PD-
CCH in a PO corresponding to the terminal device.
[0136] It should be understood that FIG. 2 is mainly
described by using an example in which the wake-up
signal carries some paging-related information (for ex-
ample, a part of a UE ID of a paged terminal device or a
device group ID of a paged terminal device). This is not
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limited herein. For example, the wake-up signal may also
carry all paging-related information (for example, a com-
plete UE ID of a paged terminal device). In this case,
after the main circuit is turned on, random access may
be initiated. It may be understood that this is not limited.
If the wake-up signal carries all paging-related informa-
tion, the main circuit may also receive the paging-related
information after the main circuit is turned on.
[0137] For example, to ensure power consumption
benefit, on-off keying (on-off keying, OOK) modulation is
used for the wake-up signal, and a corresponding wake-
up circuit may receive the wake-up signal by using an
envelope detection method. For example, FIG. 3 is a
schematic diagram of a waveform obtained when OOK
modulation is used for a wake-up signal.
[0138] When OOK modulation is used for the wake-up
signal, each bit (that is, an encoded bit) may correspond
to one symbol (symbol). Equivalently, a symbol may also
be referred to as a chip (chip), or may be referred to as
another name. This is not limited herein. When the bit is
1, a signal is transmitted in the symbol length (that is, a
signal transmit power in the symbol length is not 0). When
the bit is 0, no signal is sent in the symbol length (that is,
a signal transmit power in the symbol length is 0). As
shown in FIG. 3, the waveform shown in FIG. 3 may rep-
resent four bits: 1010.
[0139] After a signal passes through a channel, distor-
tion may occur due to impact of a channel status and the
like. The waveform shown in FIG. 3 may change to a
waveform shown in FIG. 4 at a receive end. For example,
FIG. 4 is a schematic diagram of a waveform after the
signal passes through the channel. To determine wheth-
er the signal corresponds to 0 or 1, the terminal device
may compare a level value of a received signal with a
threshold (the threshold is shown by a dashed line in FIG.
4). For example, if the level value of the signal received
by the terminal device is greater than the threshold, it
indicates that the signal corresponds to 1; or if the level
value of the signal received by the terminal device is less
than the threshold, it indicates that the signal corre-
sponds to 0. As shown in FIG. 4, if a time location at
which the terminal device compares the level value of
the received signal with the threshold is within a range
of t2, determining is accurate; or if a time location at which
the terminal device compares the level value of the re-
ceived signal with the threshold is within a range of tl or
t3, determining is inaccurate, that is, 1 is incorrectly de-
termined as 0.
[0140] Therefore, when the terminal device receives
the wake-up signal via the wake-up circuit, to correctly
receive the wake-up signal, time synchronization of a first
link needs to be obtained. That is, the terminal device
may obtain a boundary location of a symbol, and deter-
mine, based on the boundary location, whether a signal
corresponds to a time location of 0 or 1. For example,
the terminal device may determine, by using a level value
at a middle location of the symbol, whether the signal
corresponds to 0 or 1.

[0141] In addition, because precision of a local clock
of the terminal device is limited, time drift may occur. If
the first link does not provide a synchronization function,
after the terminal device operates on the first link for a
period of time, a problem of time asynchronization (that
is, symbol boundary locations considered by the terminal
device and the network device are inconsistent) between
the terminal device and the network device may occur.
This affects signal receiving.
[0142] In a possible manner, time synchronization may
be performed by using a synchronization signal. For ex-
ample, FIG. 5 is a schematic diagram of sending a syn-
chronization signal. As shown in FIG. 5, a synchroniza-
tion signal (that is, WUR-Sync in FIG. 5) and a data part
(that is, WUR-Data in FIG. 5) (for example, paging-relat-
ed information) may be sent together. In other words, the
synchronization signal is closely followed by the data
part. It may be understood that FIG. 5 is only an example
for description, and a specific frame structure of the wake-
up signal is not limited in this application.
[0143] The transmit end sends a wake-up signal, and
then sends a channel-associated synchronization signal.
In a manner of sending a synchronization signal together,
a reference synchronization signal may be available for
each data sending. This facilitates data receiving. How-
ever, for a cellular network, the cellular network has the
following characteristics.

(1) A cellular network has a central control node. To
correctly receive a signal sent by a network device,
all terminals in a cell need to be synchronized with
the network device. Therefore, compared with send-
ing a synchronization signal together each time when
a data signal is sent, the cellular network is more
suitable for the network device to broadcast a sep-
arate synchronization signal, so that a plurality of
terminal devices in the cell can obtain time synchro-
nization when no data is transmitted.
(2) In a cellular network, a network device (for ex-
ample, a base station) may control and schedule an
air interface resource in a cell. Therefore, a location
at which a synchronization signal is sent can be bet-
ter controlled, and a conflict between the synchroni-
zation signal and another signal can be avoided.
(3) In a cellular network, to improve spectral efficien-
cy, resource overheads for a synchronization signal
need to be reduced as much as possible. A synchro-
nization signal sent together is not specific, that is,
the synchronization signal is sent only when data is
transmitted. In this way, to ensure time synchroniza-
tion precision, the synchronization signal sent to-
gether is usually redundant in design. As a result, a
length of the synchronization signal sent in the chan-
nel-associated manner is long, and resource over-
heads for the synchronization signal are increased.

[0144] Due to the foregoing reasons, a manner of
sending the synchronization signal in the channel-asso-
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ciated manner is not applicable to the cellular network.
[0145] This application provides a solution. The net-
work device periodically sends the synchronization sig-
nal, so that time synchronization of the first link can be
obtained, and all terminal devices can share a same syn-
chronization signal. This can reduce resource overheads
for the synchronization signal. In addition, the network
device periodically sends the synchronization signal. In
other words, the synchronization signal does not need
to be sent together. In this way, after switching from the
second link to the first link, the terminal device can quickly
obtain time synchronization by using the periodically sent
synchronization signal.
[0146] It may be understood that in this specification,
"receiving a signal through the first link/circuit" and "op-
erating on the first link", "in a first state (state), or in a
wake-up state, or in a WUR state", and "using a first mode
(mode), using a wake-up mode, or using a WUR mode"
may be alternatively used. When a difference between
the two methods is not emphasized, meanings to be ex-
pressed are consistent. "Receiving a signal through the
second link/circuit" and "operating on the second link",
"in the second state", and "using the second mode" may
be alternatively used. When a difference between the
two methods is not emphasized, meanings to be ex-
pressed are consistent.
[0147] It may be further understood that in this speci-
fication, "initiating random access by the terminal device"
may include "sending a random access preamble se-
quence by the terminal device", that is, "initiating random
access by the terminal device" in the following may be
replaced with "sending a random access preamble se-
quence by the terminal device". It may be understood
that any manner in which the terminal device can initiate
random access is applicable to this application.
[0148] It may be understood that the term "and/or" in
this specification describes only an association relation-
ship between associated objects and represents that
three relationships may exist. For example, A and/or B
may represent the following three cases: Only A exists,
both A and B exist, and only B exists. In addition, the
character "/" in this specification generally indicates an
"or" relationship between the associated objects.
[0149] Embodiments provided in this application are
described below in detail with reference to the accompa-
nying drawings. The embodiments provided in this ap-
plication may be applied to the wireless communication
system shown in FIG. 1. This is not limited.
[0150] FIG. 6 is a schematic diagram of a signal trans-
mission method 600 according to an embodiment of this
application. The method 600 may include the following
steps.
[0151] S610: A terminal device periodically receives,
based on a periodicity of a synchronization signal, the
synchronization signal through a first frequency re-
source, where the first frequency resource is further used
to transmit a wake-up signal, and the wake-up signal in-
dicates information about one or more terminal devices

that need to receive paging.
[0152] Correspondingly, a network device periodically
sends the synchronization signal. For example, the net-
work device determines the periodicity of the synchroni-
zation signal, and periodically sends the synchronization
signal based on the periodicity of the synchronization sig-
nal.
[0153] In this application, the synchronization signal
may be periodically transmitted, that is, the synchroniza-
tion signal may not need to be sent together. In other
words, the synchronization signal does not need to be
followed by the wake-up signal. For example, FIG. 7 is
a schematic diagram of transmission of a synchronization
signal to which this embodiment of this application is ap-
plicable. As shown in FIG. 7, the network device period-
ically sends the synchronization signal, and the synchro-
nization signal and the wake-up signal may be separately
sent, that is, the synchronization signal does not need to
be sent together.
[0154] Optionally, before the step S610, the method
600 further includes step 601.
[0155] S601: The terminal device determines the pe-
riodicity of the synchronization signal.
[0156] The periodicity of the synchronization signal, or
referred to as a sending periodicity of the synchronization
signal, indicates a periodicity of sending the synchroni-
zation signal.
[0157] According to this application, the network de-
vice sends the synchronization signal to the terminal de-
vice, and the terminal device may perform time synchro-
nization by using the received synchronization signal, so
that the terminal device can correctly receive the wake-
up signal. In addition, in this application, the network de-
vice periodically sends the synchronization signal, and
the terminal device periodically receives the synchroni-
zation signal. This can reduce resource overheads for
the synchronization signal. Specifically, in a cellular net-
work, a network device is used as a central control node.
Therefore, each terminal device may perform time syn-
chronization with a same network device. The network
device periodically sends the synchronization signal, so
that all terminal devices in the network can share a same
synchronization signal. This can reduce resource over-
heads for the synchronization signal. In addition, com-
pared with a manner in which a synchronization signal
is sent together, that is, a manner in which data informa-
tion is definitely transmitted after the synchronization sig-
nal, in this application, the network device periodically
sends the synchronization signal on a wake-up link. In
other words, the synchronization signal does not need
to be sent together, but is separately and periodically
sent. In other words, in this application, there may not
necessarily be data information followed by the synchro-
nization signal. Therefore, the network device does not
need to send the synchronization signal when sending
the data information, and may send the synchronization
signal based on the periodicity of the synchronization sig-
nal, so that the terminal device can complete time syn-
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chronization before receiving the wake-up signal. In ad-
dition, if the synchronization signal is sent together,
whether the terminal device can receive the synchroni-
zation signal depends on whether the network device
currently sends data, and a delay in obtaining synchro-
nization by the terminal device after the terminal device
switches from a main link to the wake-up link cannot be
ensured. According to this application, after switching
from the main link to the wake-up link, the terminal device
may quickly obtain time synchronization by using the pe-
riodically sent synchronization signal.
[0158] The synchronization signal indicates a signal
that can be used by the terminal device to perform syn-
chronization. In other words, the terminal device may per-
form time synchronization based on the synchronization
signal.
[0159] In a possible manner, the synchronization sig-
nal may be generated based on a sequence having an
autocorrelation characteristic (for example, a sequence
having a good autocorrelation characteristic). This can
improve synchronization accuracy. For example, the
synchronization signal may be generated based on any
one of the following sequences: an M sequence (that is,
a maximum length sequence (Maximum length se-
quence)), a pseudo-random (Pseudo-Noise, PN) se-
quence, a GOLD sequence, and the like.
[0160] It should be understood that the synchroniza-
tion signals listed above are only examples, and should
not constitute any limitation on this application. This ap-
plication does not exclude a possibility of defining another
signal in a future protocol to implement a same or similar
function.
[0161] Optionally, a modulation scheme of the syn-
chronization signal is amplitude shift keying (amplitude
shift keying, ASK), for example, may be on-off keying
(on-off keying, OOK). The OOK modulation scheme can
ensure power consumption benefit as much as possible.
[0162] Optionally, a waveform of the synchronization
signal is OOK.
[0163] The wake-up signal may indicate paging-relat-
ed information. The paging-related information may be,
for example, used by the terminal device to determine
whether to perform a procedure of receiving paging, or
may be used by the terminal device to determine whether
to initiate random access. For brevity, "paging-related
information" is referred to as paging information for short
below.
[0164] For example, the paging information includes
information (such as a UE ID) about one or more terminal
devices that need to receive paging. In other words, the
wake-up signal may indicate the information (such as the
UE ID) about the one or more terminal devices that need
to receive the paging. The one or more terminal devices
may also be in a form of a terminal device group (UE
group). A manner of grouping terminal device groups is
not limited. For example, the terminal device groups may
be grouped by area, or the terminal device groups may
be grouped by whether the wake-up signal is shared, or

the terminal device groups may be grouped by a feature
of information (for example, a feature of a UE ID) of ter-
minal devices. In addition, if the paging information in-
cludes information about a terminal device that needs to
receive paging (or information about a terminal device
group), the paging information may also be referred to
as paging information of the terminal device (or paging
information of the terminal device group, or paging infor-
mation of the paging group).
[0165] It may be understood that the foregoing content
included in the paging information is an example for de-
scription, and this application is not limited thereto.
[0166] Optionally, a modulation scheme of the wake-
up signal is ASK, for example, may be OOK. The OOK
modulation scheme can ensure power consumption ben-
efit as much as possible.
[0167] Optionally, a waveform of the wake-up signal is
OOK
[0168] The first frequency resource may indicate a fre-
quency resource used by the terminal device to receive
the wake-up signal and the synchronization signal, that
is, a frequency resource used by the network device to
send the wake-up signal and the synchronization signal.
[0169] Frequency resources used for transmitting the
wake-up signal and the synchronization signal may be
the same, for example, both are the first frequency re-
source. Optionally, the waveform of the synchronization
signal is the same as the waveform of the wake-up signal,
for example, both are OOK. Optionally, the modulation
scheme of the synchronization signal is the same as the
modulation scheme of the wake-up signal, for example,
both are OOK.
[0170] In a first possible case, the terminal device in-
cludes a first module and a second module. For example,
power consumption of the first module may be less than
power consumption of the second module. The first mod-
ule may be, for example, the wake-up circuit in FIG. 2,
or may be a receiving module of the wake-up circuit. The
second module may be, for example, the main circuit in
FIG. 2, or may be a receiving module of the main circuit.
In this application, the first module may be replaced with
a wake-up circuit (or a first circuit), and the second mod-
ule may be replaced with a main circuit (or a second
circuit). The following uniformly uses the first module and
the second module for description.
[0171] In this case, the terminal device may receive
the synchronization signal and the wake-up signal via (or
using) the first module, receive and/or send another sig-
nal via (or using) the second module, initiate random ac-
cess via the second module, or the like.
[0172] For example, the terminal device may receive
a first signal via the second module, where the first signal
is a signal different from the wake-up signal and the syn-
chronization signal. The first signal may indicate, for ex-
ample, various downlink signals or channels in a legacy
NR signal. For example, the first signal includes any one
or more of the following: a synchronization signal block
(synchronization signal block, SSB), a PDCCH, a PD-
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SCH, a channel state information-reference signal (chan-
nel state information-reference signal, CSI-RS), a phase
tracking reference signal (phase tracking reference sig-
nal, PTRS), a positioning reference signal (positioning
reference signal, PRS), and a demodulation reference
signal (Demodulation reference signal, DMRS).
[0173] For another example, the terminal device may
send a second signal via the second module, and the
second signal may indicate, for example, various uplink
signals or channels in the legacy NR signal. For example,
the second signal includes any one or more of the fol-
lowing: a DMRS, a physical uplink control channel (phys-
ical uplink control channel, PUCCH), a physical uplink
shared channel (physical uplink shared channel,
PUSCH), and a sounding reference signal (sounding ref-
erence signal, SRS).
[0174] For another example, the terminal device may
receive first information via the second module. For ex-
ample, if the terminal device receives the wake-up signal
via the first module, and the wake-up signal includes pag-
ing information related to the terminal device, the terminal
device receives the first information via the second mod-
ule. The first information may include one or more of the
following: a paging early indication (paging early indica-
tion, PEI), paging DCI (paging DCI), and a paging mes-
sage (paging message). The PEI may indicate whether
paging is sent on a PO associated with the PEI.
[0175] For another example, the terminal device initi-
ates random access via the second module, for example,
sends a random access preamble (preamble) sequence.
[0176] It may be understood that "the terminal device
periodically receives the synchronization signal through
the first frequency resource" may be replaced with "the
terminal device periodically receives the synchronization
signal via the first module".
[0177] In a second possible case, the terminal device
may operate on a first link (or the terminal device may
receive and send a signal on a first link), or may operate
on a second link (or the terminal device may receive and
send a signal on a second link). In other words, the ter-
minal device may communicate with the network device
through the first link, or may communicate with the net-
work device through the second link. For example, as
described above, the first link may indicate a link used
when the terminal device receives and sends a signal
via the wake-up circuit in FIG. 2, and the second link may
indicate a link used when the terminal device receives
and sends a signal via the main circuit in FIG. 2.
[0178] In this case, the terminal device receives the
synchronization signal and the wake-up signal on the first
link, receives and/or sends another signal on the second
link, initiates random access on the second link, or the
like.
[0179] For example, if the terminal device communi-
cates with the network device through the first link, the
terminal device receives and sends a signal (for example,
receives the synchronization signal and the wake-up sig-
nal) via the first module; or if the terminal device commu-

nicates with the network device through the second link,
the terminal device receives and sends a signal (for ex-
ample, receives a first signal and/or sends a second sig-
nal) via the second module.
[0180] For another example, if the terminal device
communicates with the network device through the first
link, the terminal device receives the synchronization sig-
nal and the wake-up signal; or if the terminal device com-
municates with the network device through the second
link, the terminal device receives the first signal and/or
sends the second signal. For the first signal and the sec-
ond signal, refer to the foregoing descriptions. Details
are not described again.
[0181] For another example, if the terminal device
communicates with the network device through the sec-
ond link, the terminal device receives first information.
For the first information, refer to the foregoing description.
Details are not described again.
[0182] For another example, if the terminal device
communicates with the network device through the sec-
ond link, the terminal device initiates random access, for
example, the terminal device sends a random access
preamble sequence.
[0183] It may be understood that "the terminal device
periodically receives the synchronization signal through
the first frequency resource" may be replaced with "the
terminal device periodically receives the synchronization
signal on the first link", or may be replaced with "the ter-
minal device periodically receives the synchronization
signal via the wake-up circuit".
[0184] In a third possible case, the terminal device may
be in a first state (for example, in a WUR state) and a
second state. The first state and the second state are
used to describe different states (for example, different
radio resource control (radio resource control, RRC)
states) of the terminal device. For example, power con-
sumption of the terminal device in the first state may be
less than power consumption of the terminal device in
the second state. The first state may be, for example, an
idle state or an inactive state, or may be the WUR state.
The second state may be, for example, a connected (con-
nected) state. The first state (for example, the WUR state)
may correspond to a case in which the terminal device
operates on a first link, or correspond to a case in which
the terminal device receives and sends a signal (for ex-
ample, receives the synchronization signal and the wake-
up signal) via a first module.
[0185] In this case, the terminal device receives the
synchronization signal and the wake-up signal when the
terminal device is in the first state, receives and/or sends
another signal when the terminal device is in the second
state, initiates random access when the terminal device
is in the second state, or the like.
[0186] For example, if the terminal device is in the first
state, the terminal device receives and sends a signal
(for example, receives the synchronization signal and the
wake-up signal) via the first module or operates on the
first link; or if the terminal device is in the second state,

27 28 



EP 4 395 422 A1

16

5

10

15

20

25

30

35

40

45

50

55

the terminal device receives and sends a signal (for ex-
ample, receives a first signal and/or sends a second sig-
nal) via the second module or operates on a second link.
[0187] For another example, if the terminal device is
in the first state, the terminal device receives the syn-
chronization signal and the wake-up signal; or if the ter-
minal device is in the second state, the terminal device
receives the first signal and/or sends the second signal.
For the first signal and the second signal, refer to the
foregoing descriptions. Details are not described again.
[0188] For another example, if the terminal device is
in the second state, the terminal device receives first in-
formation. For the first information, refer to the foregoing
description. Details are not described again.
[0189] For another example, if the terminal device is
in the second state, the terminal device initiates random
access, for example, the terminal device sends a random
access preamble sequence.
[0190] It may be understood that "the terminal device
periodically receives the synchronization signal through
the first frequency resource" may be replaced with "the
terminal device periodically receives the synchronization
signal when the terminal device is in the first state (for
example, in the WUR state)".
[0191] In a fourth possible case, the terminal device
may use a first mode (for example, a WUR mode) and a
second mode. The first mode and the second mode are
used to describe different modes that are used by the
terminal device to transmit signals. For example, power
consumption corresponding to a case in which the ter-
minal device transmits a signal in the first mode may be
less than power consumption corresponding to a case in
which the terminal device transmits a signal in the second
mode. The first mode (for example, the WUR mode) may
correspond to a case in which the terminal device oper-
ates on the first link, or correspond to a case in which the
terminal device receives and sends a signal (for example,
receives the synchronization signal and the wake-up sig-
nal) via a first module.
[0192] In this case, the terminal device receives the
synchronization signal and the wake-up signal in the first
mode, receives and/or sends another signal in the sec-
ond mode, initiates random access in the second mode,
or the like.
[0193] For example, if the terminal device uses the first
mode, the terminal device receives and sends a signal
(for example, receives the synchronization signal and the
wake-up signal) via the first module or operates on the
first link; or if the terminal device uses the second mode,
the terminal device receives and sends a signal (for ex-
ample, receives a first signal and/or sends a second sig-
nal) via the second module or operates on the second
link.
[0194] For another example, if the terminal device uses
the first mode, the terminal device receives the synchro-
nization signal and the wake-up signal; or if the terminal
device uses the second mode, the terminal device re-
ceives the first signal and/or sends the second signal.

For the first signal and the second signal, refer to the
foregoing descriptions. Details are not described again.
[0195] For another example, if the terminal device uses
the second mode, the terminal device receives first in-
formation. For the first information, refer to the foregoing
description. Details are not described again.
[0196] For another example, if the terminal device uses
the second mode, the terminal device initiates random
access, for example, the terminal device sends a random
access preamble sequence.
[0197] It may be understood that "the terminal device
periodically receives the synchronization signal through
the first frequency resource" may be replaced with "the
terminal device periodically receives the synchronization
signal in the first mode".
[0198] It may be understood that the foregoing several
cases are only described from different perspectives, and
do not limit the protection scope of embodiments of this
application. In addition, any variation of the foregoing
several cases is applicable to embodiments of this ap-
plication. For example, distinguishing may alternatively
be made by using a modulation scheme or a waveform.
[0199] In a possible design, the modulation schemes
of the synchronization signal and the wake-up signal are
OOK, and a modulation scheme of the first signal is or-
thogonal frequency division multiplexing (orthogonal fre-
quency division multiplexing, OFDM) modulation or dis-
crete Fourier transform-spread-orthogonal frequency di-
vision multiplexing (discrete Fourier transform-spread-
orthogonal frequency division multiplexing, DFT-s-
OFDM) modulation.
[0200] In another possible design, the modulation
schemes of the synchronization signal and the wake-up
signal are OOK, and a modulation scheme of the second
signal is OFDM modulation or DFT-s-OFDM modulation.
[0201] In still another possible design, the waveforms
of the synchronization signal and the wake-up signal are
OOK, and a waveform of the first signal is an OFDM
waveform or a DFT-s-OFDM waveform.
[0202] In yet another possible design, the waveforms
of the synchronization signal and the wake-up signal are
OOK, and a waveform of the second signal is an OFDM
waveform or a DFT-s-OFDM waveform.
[0203] The foregoing mainly describes the synchroni-
zation signal and the wake-up signal. The following de-
scribes this application from several aspects. Content in
the following aspects may be used separately or in com-
bination.

Aspect 1: Periodicity of a synchronization signal

[0204] In the following, for ease of description, a peri-
odicity T is used to indicate the periodicity of the synchro-
nization signal.
[0205] For example, a unit of the periodicity T may be
any one of the following: a symbol (symbol), a slot (slot),
a mini-slot (mini-slot), a subframe (subframe), a frame
(frame), a second (s), a millisecond (ms), and the like.
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[0206] For example, a value of the periodicity T may
be any one of the following: one or more symbols, one
or more slots, one or more mini-slots, one or more sub-
frames, one or more frames, ml seconds, m2 millisec-
onds, and the like. m1 and m2 are numbers greater than
0.
[0207] It may be understood that the foregoing is only
an example for description, and the unit and the value of
the periodicity T are not limited in this application.
[0208] Optionally, the periodicity T is associated with
a transmission parameter of the wake-up signal (or re-
ferred to as a correlation, or referred to as a correspond-
ence).
[0209] The transmission parameter of the wake-up sig-
nal indicates a parameter used for transmitting the wake-
up signal.
[0210] For example, the transmission parameter of the
wake-up signal includes a time domain resource length
or a subcarrier spacing (subcarrier spacing, SCS).
[0211] The time domain resource length indicates a
length of a time domain resource used for transmitting
the wake-up signal. It is assumed that a symbol (symbol)
or a chip (chip) is a minimum granularity of a signal struc-
ture, and a corresponding time domain resource used
for transmitting each (after encoding) bit may be a symbol
(symbol) or a chip (chip). "A time domain resource length
of the wake-up signal" may be replaced with "a symbol
length", or may be replaced with "a chip length". This is
not limited.
[0212] For example, the time domain resource length
of the wake-up signal may include, for example, one or
more time domain symbols, may include one or more
mini-slots, may include one or more slots, or may include
one or more subframes. It may be understood that the
time domain resources listed above are only intended to
facilitate understanding of the solutions of this applica-
tion, and should not be construed as a limitation on this
application.
[0213] In a possible manner, the periodicity T is asso-
ciated with the time domain resource length (for example,
a symbol length) of the wake-up signal.
[0214] That the periodicity T is associated with the time
domain resource length indicates that a length of the pe-
riodicity T is associated with the time domain resource
length, or a size of the periodicity T is associated with
the time domain resource length. For ease of description,
the following provides a unified description: The perio-
dicity T is associated with the time domain resource
length.
[0215] For example, the time domain resource length
includes a first time domain resource length and a second
time domain resource length, a first periodicity of the syn-
chronization signal is associated with the first time do-
main resource length, a second periodicity of the syn-
chronization signal is associated with the second time
domain resource length, the first time domain resource
length is less than the second time domain resource
length, and the first periodicity is less than the second

periodicity. In other words, a longer time domain resource
length of the wake-up signal may indicate a longer peri-
odicity T. After completing synchronization by using a
synchronization signal, the terminal device does not per-
form synchronization before receiving a next synchroni-
zation signal. Because local clock precision of a receiver
for the first link in the terminal device is limited, time offset
between the terminal device and a network side becomes
increasingly large between two synchronization signals.
If the wake-up signal is modulated in an OOK modulation
scheme, demodulation performance of an OOK signal is
affected by the time domain resource length (for exam-
ple, a symbol length). A longer time domain resource
length indicates higher tolerance of residual time offset.
Therefore, when a time offset change rate is fixed, a long-
er time domain resource length indicates longer time in
which "reception performance can be ensured without
performing time synchronization again", and a corre-
sponding periodicity of the synchronization signal may
be set to a larger value.
[0216] In another possible manner, the periodicity T is
associated with an SCS of the wake-up signal.
[0217] For example, the subcarrier spacing includes a
first subcarrier spacing and a second subcarrier spacing,
a first periodicity of the synchronization signal is associ-
ated with the first subcarrier spacing, a second periodicity
of the synchronization signal is associated with the sec-
ond subcarrier spacing, the first subcarrier spacing is
greater than the second subcarrier spacing, and the first
periodicity is less than the second periodicity. In other
words, a smaller SCS of the wake-up signal may indicate
a longer periodicity T. Similarly, because a smaller SCS
indicates larger tolerance of residual time offset, a cor-
responding periodicity of the synchronization signal may
be set to a larger value.
[0218] The time domain resource length and the SCS
are mainly used as an example for description in the fore-
going. This application is not limited thereto. For exam-
ple, the periodicity T may be further associated with an-
other transmission parameter of the wake-up signal. For
another example, the periodicity T may be associated
with a transmission parameter of the first link. If the pe-
riodicity T is associated with the transmission parameter
of the first link, transmission parameters of the wake-up
signal and the synchronization signal may be the same,
that is, the transmission parameters of the wake-up sig-
nal and the synchronization signal are the transmission
parameter of the first link.
[0219] Optionally, the periodicity T is configured by the
network device, or is predefined (for example, predefined
in a standard). The following separately provides descrip-
tions.
[0220] In a possible manner, the periodicity T may be
configured by the network device.
[0221] In this manner, the network device may flexibly
select a proper periodicity T. This can control resource
overheads for the synchronization signal.
[0222] If the periodicity T is configured by the network
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device, before the step S601, the method 600 may further
include: The network device sends first configuration in-
formation, where the first configuration information is
used to configure the periodicity of the synchronization
signal. Correspondingly, the terminal device receives the
first configuration information, and further, in the step
S601, the terminal device may learn of the periodicity T
based on the first configuration information.
[0223] For example, the network device sends config-
uration information of the first link (that is, an example of
the first configuration information), and the configuration
information may include the periodicity T. For example,
the network device may send the configuration informa-
tion of the first link on a second link (for example, an NR
system) by using radio resource control RRC signaling
(for example, dedicated RRC (dedicated RRC) signaling)
or by using a system information block (system informa-
tion block, SIB). The configuration information may in-
clude the periodicity T.
[0224] In another possible manner, the periodicity T
may be predefined (for example, predefined in a stand-
ard).
[0225] In this manner, the network device or the termi-
nal device may determine the periodicity T based on the
predefined (for example, predefined in the standard).
This reduces signaling overheads caused by notifying
the periodicity T by the network device.
[0226] For example, the periodicity T may be related
to a transmission parameter of the wake-up signal. If the
transmission parameter of the wake-up signal is deter-
mined, the corresponding periodicity T is also deter-
mined. A manner in which the terminal device learns of
the transmission parameter of the wake-up signal is not
limited. For example, the terminal device receives system
information from the network device, where the system
information includes the transmission parameter of the
wake-up signal; and the terminal device may learn of a
corresponding periodicity T based on the transmission
parameter of the wake-up signal. It may be understood
that, the first possible case is used as an example, and
the transmission parameter of the wake-up signal may
be received by the terminal device via the second mod-
ule. The second possible case is used as an example,
and the transmission parameter of the wake-up signal
may be received by the terminal device on the second
link. The third possible case is used as an example, and
the transmission parameter of the wake-up signal may
be received by the terminal device in the second state.
The fourth possible case is used as an example, and the
transmission parameter of the wake-up signal may be
received by the terminal device in the second mode.
[0227] For example, the periodicity T is associated with
the time domain resource length (for example, a symbol
length) of the wake-up signal. The periodicity T and the
time domain resource length (for example, the symbol
length) may exist in a form of Table 1.

[0228] Table 1 is used as an example. For example, if
the time domain resource length of the wake-up signal
is length#1, it may be learned that the periodicity T of the
synchronization signal used for the first link is T#1; if the
time domain resource length of the wake-up signal is
length#2, it may be learned that the periodicity T of the
synchronization signal used for the first link is T#2; and
if the time domain resource length of the wake-up signal
is length#3, it may be learned that the periodicity T of the
synchronization signal used for the first link is T#3.
[0229] It should be understood that Table 1 is only an
example for description, and is not limited thereto. Any
variation of Table 1 is applicable to this application. For
example, the time domain resource length may further
include more lengths. For another example, the time do-
main resource length may be a specific value, or may be
a value range (for example, greater than a value, or less
than a value, or between a value and another value). For
example, length#1 may be a value, or length#1 may be
a value range.
[0230] For another example, the periodicity T is asso-
ciated with the SCS of the wake-up signal. The periodicity
T and the SCS may exist in a form of Table 2.

[0231] Table 2 is used as an example. For example, if
the SCS of the wake-up signal is SCS#1, it may be
learned that the periodicity T of the synchronization signal
used for the first link is T#1; if the SCS of the wake-up
signal is SCS#2, it may be learned that the periodicity T
of the synchronization signal used for the first link is T#2;
or if the SCS of the wake-up signal is SCS#3, it may be
learned that the periodicity T of the synchronization signal
used for the first link is T#3.
[0232] It should be understood that Table 2 is only an
example for description, and is not limited thereto. Any
variation of Table 2 is applicable to this application. For
example, the SCS may further include more SCSs.

Table 1

Time domain resource length Periodicity T

Length# 1 T#1

Length#2 T#2

Length#3 T#3

Table 2

SCS Periodicity T

SCS#1 T#1

SCS#2 T#2

SCS#3 T#3
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Aspect 2: Pattern (pattern) (or referred to as a pattern, 
or referred to as a pattern) of a synchronization signal

[0233] Optionally, the network device sends, based on
a periodicity T and the pattern of the synchronization sig-
nal, the synchronization signal through a first frequency
resource. Correspondingly, the terminal device may re-
ceive, based on the periodicity T and the pattern of the
synchronization signal, the synchronization signal
through the first frequency resource.
[0234] Further, optionally, the network device sends
second configuration information, where the second con-
figuration information is used to configure the pattern of
the synchronization signal. Correspondingly, the terminal
device receives the second configuration information.
The terminal device may determine the pattern of the
synchronization signal based on the second configura-
tion information, and may receive the synchronization
signal based on the periodicity T and the pattern of the
synchronization signal.
[0235] This manner can improve flexibility of the peri-
odicity T. For example, if the periodicity T is predefined
in a standard, once a transmission parameter (for exam-
ple, a symbol length or a subcarrier spacing) is deter-
mined, the periodicity T is determined accordingly. This
may cause a limitation on network deployment of a first
link. By configuring the pattern of the synchronization sig-
nal, the network device can flexibly configure an actual
sending periodicity of the synchronization signal. This
can improve flexibility.
[0236] The following describes two possible cases.
[0237] In a first possible case, the pattern of the syn-
chronization signal may indicate (or be referred to rep-
resent, or be referred to denote): a time domain location
at which the synchronization signal can be sent (or can
be received), and/or a time domain location at which the
synchronization signal cannot be sent (or cannot be re-
ceived). The network device may send the synchroniza-
tion signal based on the periodicity T and the time domain
location that is indicated by the pattern of the synchroni-
zation signal and at which the synchronization signal can
be sent. The terminal device may receive the synchroni-
zation signal based on the periodicity T and the time do-
main location that is indicated by the pattern of the syn-
chronization signal and at which the synchronization sig-
nal can be received. It may be understood that, in this
case, because the pattern of the synchronization signal
needs to be further considered during transmission of
the synchronization signal, the synchronization signal
may not be periodically transmitted.
[0238] For example, it is assumed that a synchroniza-
tion signal is sent or received at a time domain location
based on a periodicity T. If the pattern of the synchroni-
zation signal indicates that the synchronization signal
cannot be sent or received at the time domain location,
the synchronization signal is not sent or received at the
time domain location; or if the pattern of the synchroni-
zation signal indicates that the synchronization signal can

be sent or received at the time domain location, the syn-
chronization signal is sent or received at the time domain
location.
[0239] In a second possible case, the pattern of the
synchronization signal may indicate (or be referred to
represent, or be referred to denote): a time domain loca-
tion at which a signal can be transmitted through a first
link, and/or a time domain location at which a signal can-
not be transmitted through the first link. For example,
when the pattern of the synchronization signal indicates
a signal can be transmitted (a signal is received and/or
a signal is sent) through the first link at a time domain
location, the terminal device may determine, based on
the periodicity T of the synchronization signal, whether
to receive the wake-up signal or the synchronization sig-
nal at the time domain location.
[0240] For example, it is assumed that the pattern of
the synchronization signal indicates a signal can be
transmitted (a signal is received and/or a signal is sent)
through the first link at a time domain location. If the ter-
minal device determines, based on the periodicity T, to
receive the synchronization signal at the time domain
location, the terminal device receives the synchroniza-
tion signal at the time domain location.
[0241] For another example, it is assumed that the pat-
tern of the synchronization signal indicates a signal can-
not be transmitted (a signal is received and/or a signal
is sent) through the first link at a time domain location. If
the terminal device determines, based on the periodicity
T, not to receive the synchronization signal at the time
domain location, the terminal device may receive the
wake-up signal at the time domain location.
[0242] For another example, it is assumed that the pat-
tern of the synchronization signal indicates a signal can
be transmitted (a signal is received and/or a signal is
sent) on the first link at a time domain location. In this
case, a signal is not transmitted through the first link at
the time domain location, and the terminal device may
receive the first signal and/or send the second signal at
the time domain location. For the first signal and the sec-
ond signal, refer to the foregoing descriptions. Details
are not described herein again.
[0243] It may be understood that specific content indi-
cated by using the pattern of the synchronization signal
is not limited in this application. For example, the terminal
device may determine, based on the pattern of the syn-
chronization signal, whether to receive the synchroniza-
tion signal, or may determine, based on the pattern of
the synchronization signal, whether to receive and send
a signal (for example, receive the synchronization signal
and the wake-up signal) on the first link, or may deter-
mine, based on the pattern of the synchronization signal,
whether to receive the synchronization signal or the
wake-up signal. The first possible case is mainly used
as an example for description below.
[0244] Optionally, the network device sends the first
signal and/or receives the second signal at a first time
domain location through the first frequency resource,
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where a time domain location at which the synchroniza-
tion signal is sent and that is represented by the pattern
of the synchronization signal does not include the first
time domain location, or a time domain location that is
indicated by the pattern of the synchronization signal and
that cannot be used to send the synchronization signal
includes the first time domain location. Correspondingly,
the terminal device may receive the first signal and/or
send the second signal at the first time domain location
through the first frequency resource.
[0245] In this manner, a resource occupation ratio for
the first link can be reduced, and signals (for example,
the wake-up signal and the synchronization signal) on
the first link and another signal (for example, the first
signal and/or the second signal) can be transmitted in a
time-division multiplexing (time-division multiplexing,
TDM) mode. That is, at a same frequency location, the
signal on the first link is sent in a period of time, and the
another signal (for example, the first signal) is sent in
another period of time. Therefore, this application also
helps align a symbol boundary of a signal on the first link
with a symbol boundary of an existing signal (for example,
the first signal or the second signal), and can reduce an
interference level.
[0246] The first signal is a signal different from the
wake-up signal and the synchronization signal. In other
words, the network device may send, at the first time
domain location, a downlink signal other than the wake-
up signal and the synchronization signal. The first signal
may indicate, for example, various downlink signals or
channels in a legacy NR signal. For example, the first
signal includes one or more of the following: an SSB, a
PDCCH, a PDSCH, a CSI-RS, a PTRS, a PRS, and a
DMRS.
[0247] The second signal is a signal different from the
wake-up signal and the synchronization signal. In other
words, the network device may receive an uplink signal
at the first time domain location. The second signal may
indicate, for example, various uplink signals or channels
in the legacy NR signal. For example, the second signal
includes one or more of the following: a DMRS, a
PUCCH, a PUSCH, and an SRS.
[0248] For the first signal and the second signal, refer
to the foregoing descriptions. Details are not described
herein again.
[0249] An NR signal (the NR signal may be the first
signal, or may be the second signal) is used as an ex-
ample. FIG. 8 is a schematic diagram of transmission of
a synchronization signal and an NR signal to which this
embodiment of this application is applicable.
[0250] As shown in FIG. 8, if a predefined periodicity
T is used, the network device sends the synchronization
signals at T1, T2, T3, T4, and T5. During actual commu-
nication, the periodicity of the synchronization signal is
doubled. Specifically, periodicities T1 to T4 are used as
an example. The network device allocates resources cor-
responding to T2 and T4 to NR signals for use. To be
specific, the network device sends synchronization sig-

nals at T1 and T3, and sends first signals at T2 and T4;
or the network device sends synchronization signals at
T1 and T3, and receives second signals at T2 and T4.

Aspect 3: Data rate

[0251] In this application, the first link may support a
plurality of data rates. Data rate indicates data rate (data
rate).
[0252] This can improve system robustness, and im-
prove system capacity. For example, when a channel
status between the terminal device and the network de-
vice is poor (for example, a signal-noise ratio (signal-
noise ratio, SNR) is low), a data rate of the wake-up signal
may be reduced. Reducing the data rate of the wake-up
signal may be equivalent to increasing a length of the
wake-up signal, so that more time-domain diversity can
be obtained, and robustness of the signal on the first link
is improved. In addition, it is considered that arrival time
of paging information of each terminal device is random,
and a quantity of pieces of paging information that needs
to be sent on the first link is not specific in a period of
time. Therefore, to enable the terminal device at a cell
edge to correctly receive the wake-up signal as much as
possible, the wake-up signal may use a low data rate.
When a large quantity of pieces of paging information
need to be sent, it is considered that a wake-up signal
with a low data rate occupies a large quantity of air inter-
face resources (time-frequency resources), using a low
data rate may cause insufficient system capacity. There-
fore, it may be considered that a wake-up signal is sent
in a high data rate manner, to improve a system capacity
in a short time.
[0253] Optionally, the terminal device may learn of the
data rate of the wake-up signal by using the synchroni-
zation signal, or learn of the data rate of the wake-up
signal by using the wake-up signal. Further, the terminal
device may receive and demodulate the wake-up signal
based on the data rate of the wake-up signal. The follow-
ing describes the two manners in detail.
[0254] Manner 1: The data rate of the wake-up signal
is learned of by using the synchronization signal.
[0255] Optionally, the network device sends, based on
the periodicity of the synchronization signal, the synchro-
nization signal at a first moment through the first frequen-
cy resource, where the synchronization signal indicates
a data rate of the wake-up signal in a first time period,
and the first time period is after the first moment.
[0256] The first moment indicates time at which the
synchronization signal is sent, and may be a moment (for
example, a start moment at which the synchronization
signal is sent, or an end moment at which the synchro-
nization signal is sent), or may be a time period (for ex-
ample, a time period between a start moment and an end
moment at which the synchronization signal is sent). This
is not limited.
[0257] The first time period may be a time period after
the first moment, that is, a time period after the network
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device sends the synchronization signal, or a time period
after the terminal device receives the synchronization
signal.
[0258] For example, the first time period is after the
first moment and before a second moment, the second
moment is a moment at which the network device sends
an ith synchronization signal after the first moment, and
i is an integer greater than or equal to 1. That is, it is
assumed that the network device sends the first synchro-
nization signal at the first moment, and sends the (i+1)th
synchronization signal at the second moment, where the
first time period is a time period between the first moment
and the second moment. For example, if i=1, the first
time period may indicate a time period from the time at
which the network device currently sends the synchroni-
zation signal to the time at which the network device
sends the synchronization signal next time, or it may be
understood that start time of the first time period is the
first moment, and duration is the periodicity T.
[0259] It should be understood that the foregoing is an
example for description, and duration of the first time pe-
riod is not limited. For example, the duration of the first
time period may also be preset duration, for example,
duration preconfigured by the network device, or duration
predefined in a standard.
[0260] The following describes two manners of learn-
ing of the data rate of the wake-up signal by using the
synchronization signal.
[0261] Example 1: A length of the synchronization sig-
nal indicates the data rate of the wake-up signal in the
first time period.
[0262] Based on this example, the length of the syn-
chronization signal may be associated with the data rate
of the wake-up signal. The network device may indicate,
through the length of the synchronization signal, a data
rate of the wake-up signal in a subsequent time period
(for example, denoted as the first time period), so that
the terminal device may learn of the data rate of the wake-
up signal in the first time period through the length of the
synchronization signal. Therefore, the terminal device
may blindly detect the length of the synchronization sig-
nal, to determine a data rate of a subsequent wake-up
signal. This reduces signaling overheads caused by no-
tifying the data rate of the wake-up signal by the network
device.
[0263] In a possible design, the length of the synchro-
nization signal includes a length of a first synchronization
signal and a length of a second synchronization signal,
the length of the first synchronization signal indicates that
the data rate of the wake-up signal in the first time period
is a first data rate, the length of the second synchroniza-
tion signal indicates that the data rate of the wake-up
signal in the first time period is a second data rate, the
length of the first synchronization signal is less than the
length of the second synchronization signal, and the first
data rate is higher than the second data rate. For exam-
ple, when a channel status between the terminal device
and the network device is poor, the data rate of the wake-

up signal may be reduced, and the network device may
send a synchronization signal with a long length (for ex-
ample, tolerance of residual time offset may be im-
proved). It can be learned that a longer length of the syn-
chronization signal received by the terminal device may
indicate a lower data rate of the wake-up signal in a sub-
sequent period of time. In addition, when a channel status
between the terminal device and the network device is
good, the data rate of the wake-up signal may be in-
creased, and the network device may send a synchroni-
zation signal with a short length (for example, resource
overheads caused by sending the synchronization signal
may be reduced). It can be learned that a shorter length
of the synchronization signal received by the terminal
device may indicate a higher data rate of the wake-up
signal in a subsequent period of time. Therefore, it may
be designed that a length of the synchronization signal
is inversely proportional to a data rate. In this way, a
length of the synchronization signal received at a moment
can match a data rate of the wake-up signal in a subse-
quent time period, and a data rate of the subsequent
wake-up signal can be determined by blindly detecting
the length of the synchronization signal.
[0264] For example, FIG. 9 is a schematic diagram to
which this design is applicable. As shown in FIG. 9, a
wake-up signal following a short synchronization signal
(that is, a first synchronization signal) is a signal with a
high data rate, and a wake-up signal following a long
synchronization signal (that is, a second synchronization
signal) is a signal with a low data rate.
[0265] In this application, it may be set that a data rate
of a synchronization signal corresponds to a data rate of
a wake-up signal following the synchronization signal.
For example, the network device periodically sends the
synchronization signal. If a data rate of the wake-up sig-
nal to be sent by the network device is a first data rate,
the network device sends the first synchronization signal;
or if a data rate of the wake-up signal to be sent by the
network device is a second data rate, the network device
sends the second synchronization signal. Alternatively,
if the network device sends the first synchronization sig-
nal at a first moment, a data rate of the wake-up signal
sent by the network device in a first time period is a first
data rate; or if the network device sends the second syn-
chronization signal at a first moment, the data rate of the
wake-up signal sent by the network device in a first time
period is a second data rate. Correspondingly, if each
terminal device in a network receives the first synchro-
nization signal, each terminal device may learn that the
data rate of the wake-up signal in the first time period is
the first data rate; or if each terminal device in a network
receives the second synchronization signal, each termi-
nal device may learn that the data rate of the wake-up
signal in the first time period is the second data rate. It
may be understood that regardless of which terminal de-
vice or terminal devices receive the first synchronization
signal (that is, the first synchronization signal sent by the
network device at the first moment), the terminal devices
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may determine that the data rate of the wake-up signal
sent by the network device in the first time period is the
first data rate; and regardless of which terminal device
or terminal devices receive the second synchronization
signal (that is, the second synchronization signal sent by
the network device at the first moment) from the network
device, the terminal devices may determine that the data
rate of the wake-up signal sent by the network device in
the first time period is the second data rate.
[0266] Example 2: The synchronization signal includes
indication information (denoted as first indication infor-
mation for differentiation), and the first indication infor-
mation indicates a data rate of the wake-up signal in the
first time period.
[0267] Based on this example, in addition to a se-
quence used for a synchronization function, the synchro-
nization signal may further include the first indication in-
formation. The first indication information indicates the
data rate of the wake-up signal in a subsequent time pe-
riod (for example, the first time period). In this example,
a synchronization signal with one length may be de-
signed.
[0268] In a possible manner, the first indication infor-
mation may be located after the sequence used for the
synchronization function.
[0269] For example, FIG. 10 is a schematic diagram
to which Example 2 in Manner 1 is applicable. As shown
in FIG. 10, first indication information may be located
after a sequence used for a synchronization function, and
the first indication information carried in the synchroni-
zation signal may indicate a data rate of a wake-up signal
following the synchronization signal.
[0270] The foregoing describes, with reference to Ex-
ample 1 and Example 2, a manner of learning of the data
rate of the wake-up signal by using the synchronization
signal. The following describes a manner of learning of
the data rate of the wake-up signal by using the wake-
up signal.
[0271] Manner 2: A data rate of the wake-up signal is
learned of by using the wake-up signal.
[0272] Optionally, the network device sends the wake-
up signal through the first frequency resource, where the
wake-up signal includes second indication information,
and the second indication information indicates a data
rate of the wake-up signal. For example, the second in-
dication information may also be referred to as data rate
indication information, and a name of the second indica-
tion information is not limited.
[0273] For example, the wake-up signal includes the
second indication information, and the second indication
information specifically indicates a data rate of informa-
tion other than the second indication information in the
wake-up signal. A data rate of the second indication in-
formation may be configured by the network device, or
may be predefined. This is not limited. For example, a
data rate of the second indication information is fixed,
that is, a data rate of the second indication information
is the same regardless of whether the paging information

is a high data rate or a low data rate. In a possible design,
a data rate of the second indication information may be
constantly equal to a lowest data rate, to ensure robust-
ness of the second indication information.
[0274] For example, FIG. 11 is a schematic diagram
to which Manner 2 is applicable.
[0275] As shown in FIG. 11, a wake-up signal includes
second indication information, and the second indication
information indicates a data rate of information (for ex-
ample, paging information) other than the second indi-
cation information in the wake-up signal. To ensure that
the paging information is correctly received, the second
indication information may be set before the paging in-
formation. For example, the second indication informa-
tion may be located at the beginning of a wake-up signal
(for example, a start location, or a location before the
paging information).

Aspect 4: Synchronization signals with different lengths

[0276] As described above, optionally, the synchroni-
zation signal includes the first synchronization signal and
the second synchronization signal, and the length of the
first synchronization signal is less than the length of the
second synchronization signal.
[0277] In this application, the synchronization signal
may include a plurality of signals with different lengths,
such as, the first synchronization signal and the second
synchronization signal described above, so that a syn-
chronization signal with a proper length may not only be
selected based on an actual situation for sending, but
also be further used in different channel statuses to serve
terminal devices in different channel statuses. The fol-
lowing mainly uses an example in which the synchroni-
zation signal includes the first synchronization signal and
the second synchronization signal for description. It may
be understood that the synchronization signal may in-
clude more signals with different lengths.
[0278] In a possible case, the network device may de-
termine, based on a channel status, whether to send the
first synchronization signal or the second synchroniza-
tion signal.
[0279] In this case, the first synchronization signal and
the second synchronization signal correspond to a same
periodicity T. In other words, when sending the synchro-
nization signal based on the periodicity T, the network
device may determine, based on the channel status,
whether to send a synchronization signal (namely, the
first synchronization signal) with a shorter length or a
synchronization signal (namely, the second synchroni-
zation signal) with a longer length. For example, if the
network device determines that the channel status is
poor, the network device may send a synchronization
signal with a longer length (namely, the second synchro-
nization signal); or if the network device determines that
the channel status is good, the network device may send
a synchronization signal (namely, the first synchroniza-
tion signal) with a shorter length.
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[0280] How to determine channel quality is not limited.
For example, whether the quality of the transmitted signal
meets a quality threshold may be determined. The signal
quality threshold may be a predefined threshold, and may
be configured by a network side. This is not limited. If the
quality of the signal transmitted by the network device
through the channel is greater than the signal quality
threshold, the network device may learn that the channel
status is good, and the network device may send a syn-
chronization signal (that is, the first synchronization sig-
nal) with a shorter length. If the quality of the signal trans-
mitted by the network device through the channel is less
than the signal quality threshold, the network device may
learn that the channel status is poor, and the network
device may send a synchronization signal (that is, the
second synchronization signal) with a longer length.
[0281] In another possible case, the network device
periodically sends the second synchronization signal,
and the network device periodically sends the first syn-
chronization signal.
[0282] When the terminal device is in an idle state or
an inactive state, the network device may not learn of a
current channel status of the terminal device, and cannot
adaptively change a length of the synchronization signal,
that is, cannot determine whether to send the second
synchronization signal or the first synchronization signal.
Therefore, both the second synchronization signal and
the first synchronization signal may be periodically sent.
[0283] Optionally, the network device determines a pe-
riodicity of the first synchronization signal and a periodic-
ity of a second synchronization signal, where the perio-
dicity of the first synchronization signal is less than the
periodicity of the second synchronization signal.
[0284] For example, the network device separately
configures the periodicity of the first synchronization sig-
nal and the periodicity of the second synchronization sig-
nal, or the periodicity of the first synchronization signal
and the periodicity of the second synchronization signal
are predefined in a standard. For details, refer to the fore-
going description of the periodicity T. Details are not de-
scribed herein again.
[0285] For example, FIG. 12 is a schematic diagram
of periodically sending a first synchronization signal and
a second synchronization signal.
[0286] As shown in FIG. 12, the network device peri-
odically sends the first synchronization signal based on
a periodicity of the first synchronization signal, and peri-
odically sends the second synchronization signal based
on a periodicity of the second synchronization signal. It
can be learned that the first synchronization signal has
a shorter length and a shorter periodicity, and the second
synchronization signal has a longer length and a longer
periodicity. A shorter periodicity indicates that a time in-
terval at which the network device sends the synchroni-
zation signal is shorter, that is, an interval at which the
terminal device performs time synchronization based on
the synchronization signal is shorter. In this case, a length
of the synchronization signal does not need to be de-

signed to be excessively long, to reduce resource over-
heads for the synchronization signal. A longer periodicity
indicates that a time interval at which the network device
sends the synchronization signal is longer, that is, an
interval at which the terminal device performs time syn-
chronization based on the synchronization signal is long-
er. In this case, a length of the synchronization signal
may be designed to be longer, to improve tolerance of
residual time offset.
[0287] The periodicity of the first synchronization sig-
nal may be related to or irrelevant to the periodicity of the
second synchronization signal. This is not limited.
[0288] Optionally, the periodicity of the second syn-
chronization signal is an integer multiple of the periodicity
of the first synchronization signal. For example, the pe-
riodicity of the first synchronization signal is T1, the pe-
riodicity of the second synchronization signal is T2, and
T2 is an integer multiple of T1.
[0289] Optionally, a time interval between receiving the
second synchronization signal by the terminal device and
receiving the first synchronization signal by the terminal
device is the same as the periodicity of the first synchro-
nization signal. Based on this manner, the first synchro-
nization signal and the second synchronization signal
may be sent in a nested manner.
[0290] That the first synchronization signal and the
second synchronization signal are sent in the nested
manner may be understood as that one first synchroni-
zation signal in every N first synchronization signals is
replaced with the second synchronization signal. In this
case, the periodicity of the second synchronization signal
is the integer multiple of the periodicity of the first syn-
chronization signal. For example, FIG. 13 is another
schematic diagram of periodically sending a first synchro-
nization signal and a second synchronization signal. As
shown in FIG. 13, a periodicity of the second synchroni-
zation signal is four times a periodicity of the first syn-
chronization signal, and one first synchronization signal
in every four first synchronization signals is replaced with
the second synchronization signal.
[0291] The foregoing mainly uses the first synchroni-
zation signal and the second synchronization signal as
examples for description. It may be understood that a
length of the synchronization signal is not limited in this
application. For example, the synchronization signal may
further include more synchronization signals with
lengths.
[0292] The foregoing separately describes this appli-
cation from four aspects. It may be understood that the
content of the foregoing aspects may be used in combi-
nation, or may be used independently. This is not limited.
[0293] For ease of understanding, the following briefly
describes, with reference to FIG. 14, a procedure to which
an embodiment of this application is applicable by using
an example in which the terminal device may operate on
a first link and a second link. It may be understood that
for terms and other descriptions in the following, refer to
the foregoing descriptions. Details are not described
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herein again.
[0294] FIG. 14 is a schematic diagram of a signal trans-
mission method 1400 according to an embodiment of this
application. The method 1400 may include the following
steps.
[0295] S 14 10: A terminal device receives system in-
formation from a network device through a second link.
[0296] It may be understood that, that the terminal de-
vice receives the system information from the network
device through the second link may be replaced with that
the terminal device receives, on the second link, the sys-
tem information from the network device.
[0297] That the terminal device receives the system
information from the network device through the second
link may be replaced with that the terminal device re-
ceives the system information from the network device
via a second module, may be replaced with that the ter-
minal device receives the system information from the
network device when the terminal device is in a second
state, or may be replaced with that the terminal device
receives, in a second mode, the system information from
the network device. For details, refer to the first possible
case to the fourth possible case in the method 600. De-
tails are not described herein again.
[0298] The system information may include configura-
tion information of a first link. The terminal device may
learn of the configuration information of the first link based
on the system information.
[0299] The configuration information of the first link in-
cludes, for example, one or more of the following: a trans-
mission parameter of a wake-up signal, a transmission
parameter of a synchronization signal, a periodicity T of
a synchronization signal, and a transmission parameter
of the first link.
[0300] For example, the configuration information of
the first link includes the transmission parameter of the
wake-up signal. The transmission parameter of the wake-
up signal may include, for example, at least one of a time
domain resource (such as a symbol) length of the wake-
up signal, an SCS of the wake-up signal, and the like.
The terminal device may receive, on the first link, the
wake-up signal based on the transmission parameter of
the wake-up signal. If the periodicity T is related to the
transmission parameter of the wake-up signal, the termi-
nal device may further determine a corresponding peri-
odicity T based on the transmission parameter of the
wake-up signal, so that the terminal device may period-
ically receive, on the first link, the synchronization signal
based on the periodicity T. For details, refer to the de-
scription in the foregoing aspect 1, and details are not
described herein again.
[0301] For another example, the configuration informa-
tion of the first link includes the periodicity T. The terminal
device may periodically receive, on the first link, the syn-
chronization signal based on the periodicity T.
[0302] For another example, the configuration informa-
tion of the first link includes the transmission parameter
of the synchronization signal. The terminal device may

receive, on the first link, the synchronization signal based
on the transmission parameter of the synchronization sig-
nal. The transmission parameter of the synchronization
signal may include, for example, at least one of a perio-
dicity T, a time domain resource (such as a symbol)
length of the synchronization signal, an SCS of the syn-
chronization signal, and the like.
[0303] For another example, the configuration informa-
tion of the first link includes the transmission parameter
of the first link. The transmission parameter of the first
link may include, for example, at least one of a time do-
main resource (such as a symbol) length of the first link,
an SCS of the first link, and the like. The terminal device
may receive, on the first link, the wake-up signal based
on the transmission parameter of the first link. If the pe-
riodicity T is related to the transmission parameter of the
first link, the terminal device may further determine a cor-
responding periodicity T based on the transmission pa-
rameter of the first link, so that the terminal device may
periodically receive, on the first link, the synchronization
signal based on the periodicity T. For details, refer to the
description in the foregoing aspect 1, and details are not
described herein again.
[0304] S 1420: The terminal device turns on the wake-
up circuit, and operates on the first link.
[0305] That the terminal device operates on the first
link may be replaced with that the terminal device re-
ceives a signal (for example, receives a wake-up signal
and a synchronization signal) via a first module, may be
replaced with that the terminal device is in a first state
(or a state of the terminal device is adjusted to the first
state), or may be replaced with that the terminal device
receives a signal (for example, receives a wake-up signal
and a synchronization signal) in a first mode. For details,
refer to the first possible case to the fourth possible case
in the method 600. Details are not described herein again.
[0306] In a possible case, when some conditions are
met, the terminal device may turn on the wake-up circuit,
and operate on the first link. In this case, the main circuit
may be turned off.
[0307] For example, if a serving cell of the terminal
device meets a preset condition, the terminal device may
turn on the wake-up circuit, and operate on the first link.
The preset condition may include, for example, a short
distance between the terminal device and the network
device, and/or a low moving speed of the terminal device.
[0308] The short distance between the terminal device
and the network device indicates that the terminal device
is located at a strong location of the network device.
When the distance between the terminal device and the
network device is short, the terminal device may turn on
the wake-up circuit. Optionally, the terminal device may
determine the distance between the terminal device and
the network device by measuring signal quality (or chan-
nel quality) of the serving cell. Optionally, the terminal
device may determine the moving speed of the terminal
device by measuring a signal quality variation amount of
the serving cell.
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[0309] S1430: The terminal device receives the syn-
chronization signal from the network device through the
first link.
[0310] It may be understood that, that the terminal de-
vice receives the synchronization signal from the network
device through the first link may be replaced with that the
terminal device receives, on the first link, the synchroni-
zation signal from the network device.
[0311] The terminal device may periodically receive,
based on the periodicity T obtained in the step S1410,
the synchronization signal through the first link. Further,
the terminal device may perform time synchronization
based on the received synchronization signal, so that the
terminal device can correctly receive the wake-up signal.
[0312] S 1440: The terminal device receives the wake-
up signal from the network device through the first link.
[0313] It may be understood that, that the terminal de-
vice receives the wake-up signal from the network device
through the first link may be replaced with that the termi-
nal device receives, on the first link, the wake-up signal
from the network device.
[0314] In the step S1430, the terminal device may per-
form synchronization based on the received synchroni-
zation signal. Therefore, the terminal device may correct-
ly receive the wake-up signal from the network device.
[0315] If detecting no wake-up signal associated with
the terminal device, the terminal device continues to re-
ceive the wake-up signal through the first link, and the
second link is in an off state (or a sleep state); or if de-
tecting a wake-up signal associated with the terminal de-
vice, the terminal device triggers to wake up the second
link, that is, the second link is in an on state (or referred
to as an operating state, or referred to as an active state).
After the second link is turned on, the terminal device
may perform a process of receiving paging and/or initiate
random access.
[0316] S1450: The terminal device receives first infor-
mation or initiates random access through the second
link.
[0317] It may be understood that, that the terminal de-
vice receives the first information or initiates random ac-
cess through the second link may be replaced with that
the terminal device receives the first information or initi-
ates random access through the second link.
[0318] In a possible case, if the wake-up signal carries
some paging information, after receiving the wake-up sig-
nal through the first link, the terminal device may receive
the first information through the second link (or perform
a procedure of receiving paging through the second link).
[0319] In another possible case, if the wake-up signal
carries complete paging information, after receiving the
wake-up signal through the first link, the terminal device
may determine, based on the wake-up signal, whether
the terminal device is paged. If the terminal device de-
termines, by using the wake-up signal, that the terminal
device is paged, for example, the terminal device may
initiate random access through the second link. That the
terminal device initiates random access may include: For

example, the terminal device sends a random access
preamble sequence to the network device.
[0320] It may be understood that in embodiments of
this application, "receiving" may also be replaced with
"detecting". For example, "receiving the wake-up signal"
may also be replaced with "detecting the wake-up signal".
[0321] It may be further understood that, in some of
the foregoing embodiments, "the first link" and "the sec-
ond link" are mainly used as an example for description.
"The first link" may also be replaced with "the first module
(or a first circuit)" or may be replaced with "in the first
state", or may be replaced with "via the first mode". For
example, "the terminal device receives the synchroniza-
tion signal on the first link" may be replaced with "the
terminal device receives the synchronization signal via
the first module (or the first circuit)". "The second link"
may also be replaced with "the second module (or a sec-
ond circuit)", or may be replaced with "in the second
state", or may be replaced with "via the second mode".
For example, "the terminal device receives a first signal
on the second link" may be replaced with "the terminal
device receives the first signal via the second module (or
the second circuit)".
[0322] It may be further understood that, in some of
the foregoing embodiments, "through the first link" and
"through the second link" are mentioned for a plurality of
times, and a person skilled in the art may understand
meanings of "through the first link" and "through the sec-
ond link". For example, "receiving a signal through the
first link" may be replaced with "receiving a signal on the
first link", or may be replaced with "receiving a signal
through the first link".
[0323] It may be further understood that, in some of
the foregoing embodiments, "transmitting" is mentioned.
Unless otherwise specified, transmitting includes receiv-
ing and/or sending. For example, transmitting a signal
may include receiving a signal and/or sending a signal.
[0324] It may be further understood that, in embodi-
ments of this application, "the signal" may also be re-
placed with "a sequence" or "a sequence with signals".
For example, "the wake-up signal" may be replaced with
"the sequence" or "the sequence with wake-up signals".
A person skilled in the art should understand a meaning
of a relationship between the signal and the sequence.
For example, after obtaining a sequence with wake-up
signals, the network device may map the sequence with
wake-up signals of a specific length to a transmission
resource (for example, a time-frequency resource), gen-
erate a wake-up signal, and send the wake-up signal to
the terminal device.
[0325] It may be further understood that in embodi-
ments of this application, interaction between the termi-
nal device and the network device is mainly used as an
example for description. This application is not limited
thereto. The terminal device may be replaced with a re-
ceive end device, and the receive end device may be a
terminal device or a network device. The network device
may be replaced with a transmit end device, and the
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transmit end device may be a terminal device or a net-
work device. For example, "the terminal device" may be
replaced with "a first terminal device", and "the network
device" may be replaced with "a second terminal device".
[0326] It can be further understood that the examples
in FIG. 7 to FIG. 14 in embodiments of this application
are only intended to help a person skilled in the art un-
derstand embodiments of this application, but are not
intended to limit embodiments of this application to spe-
cific scenarios in the examples. It is clear that a person
skilled in the art may make various equivalent modifica-
tions or changes based on the examples in FIG. 7 to FIG.
14, and such modifications or changes also fall within the
scope of embodiments of this application.
[0327] It may be further understood that, in some sce-
narios, some optional features in embodiments of this
application may be independently implemented without
depending on another feature. Alternatively, in some sce-
narios, the optional features are combined with another
feature. This is not limited.
[0328] It may be further understood that the solutions
in embodiments of this application may be appropriately
combined for use, and explanations or descriptions of
terms in the embodiments may be mutually referred to
or explained in the embodiments. This is not limited.
[0329] It may be further understood that in the forego-
ing method embodiments, the method and the operation
implemented by the terminal device may also be imple-
mented by a component (for example, a chip or a circuit)
of the terminal device. In addition, the method and the
operation implemented by a network device may also be
implemented by a component (for example, a chip or a
circuit) of the network device. This is not limited.
[0330] Corresponding to the methods provided in the
foregoing method embodiments, an embodiment of this
application further provides a corresponding apparatus.
The apparatus includes a corresponding module config-
ured to perform the foregoing method embodiments. The
module may be software, hardware, or a combination of
software and hardware. It may be understood that the
technical features described in the method embodiments
are also applicable to the following apparatus embodi-
ments.
[0331] FIG. 15 is a schematic block diagram of a com-
munication apparatus according to an embodiment of this
application. An apparatus 1500 includes a transceiver
unit 1510 and a processing unit 1520. The transceiver
unit 1510 may be configured to implement a correspond-
ing communication function. The transceiver unit 1510
may also be referred to as a communication interface or
a communication unit. The processing unit 1520 may be
configured to perform data or signal processing.
[0332] Optionally, the apparatus 1500 may further in-
clude a storage unit, the storage unit may be configured
to store instructions and/or data, and the processing unit
1520 may read the instructions and/or the data in the
storage unit, so that the apparatus implements actions
of the terminal device in the foregoing method embodi-

ments.
[0333] The apparatus 1500 may be configured to per-
form an action performed by the terminal device in the
foregoing method embodiments. In this case, the appa-
ratus 1500 may be the terminal device or a component
included in the terminal device. The transceiver unit 1510
is configured to perform receiving or sending related op-
erations on a terminal device side in the foregoing method
embodiments. The processing unit 1520 is configured to
perform processing-related operations on the terminal
device side in the foregoing method embodiments.
[0334] When the apparatus 1500 is configured to im-
plement the functions of the terminal device in the fore-
going method embodiments, the processing unit 1520 is
configured to determine a periodicity of a synchronization
signal; and the transceiver unit 1510 is configured to pe-
riodically receive the synchronization signal based on the
periodicity of the synchronization signal through a first
frequency resource, where the first frequency resource
is further used to transmit a wake-up signal, and the
wake-up signal indicates information about one or more
terminal devices that need to receive paging.
[0335] The apparatus 1500 may implement the steps
or procedures performed by the terminal device in the
method embodiments according to embodiments of this
application. The apparatus 1500 may include units con-
figured to perform the methods performed by the terminal
device in the embodiment shown in FIG. 6.
[0336] When the apparatus 1500 is configured to im-
plement the functions of the network device in the fore-
going method embodiments, the processing unit 1520 is
configured to determine a periodicity of a synchronization
signal; and the transceiver unit 1510 is configured to pe-
riodically send the synchronization signal based on the
periodicity of the synchronization signal through a first
frequency resource, where the first frequency resource
is further used to transmit a wake-up signal, and the
wake-up signal indicates information about one or more
terminal devices that need to receive paging.
[0337] The apparatus 1500 may implement the steps
or procedures performed by the network device in the
method embodiments according to embodiments of this
application. The apparatus 1500 may include units con-
figured to perform the methods performed by the network
device in the embodiment shown in FIG. 6.
[0338] For more detailed descriptions of the apparatus
1500, refer to related descriptions in the foregoing meth-
od embodiments. Details are not described herein again.
[0339] It should also be understood that the apparatus
1500 herein is embodied in a form of a functional unit.
The term "unit" herein may refer to an application-specific
integrated circuit (application-specific integrated circuit,
ASIC), an electronic circuit, a processor (for example, a
shared processor, an application-specific processor, or
a group processor) configured to execute one or more
software or firmware programs and a memory, a com-
bined logic circuit, and/or another suitable assembly that
supports the described functions In an optional example,
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a person skilled in the art may understand that, the ap-
paratus 1500 may be specifically the terminal device in
the foregoing embodiments; and the apparatus 1500 may
be configured to perform procedures and/or steps corre-
sponding to the terminal device in the foregoing method
embodiments. To avoid repetition, details are not de-
scribed herein.
[0340] The apparatus 1500 in each of the foregoing
solutions has a function of implementing corresponding
steps performed by a device (for example, a terminal
device or a network device) in the foregoing method. The
function may be implemented by hardware, or may be
implemented by hardware executing corresponding soft-
ware. The hardware or the software includes one or more
modules corresponding to the foregoing functions. For
example, the transceiver unit may be replaced with a
transceiver (for example, the sending unit in the trans-
ceiver unit may be replaced with a transmitter, and the
receiving unit in the transceiver unit may be replaced with
a receiver). Another unit, such as a processing unit, may
be replaced with a processor to separately perform a
sending and receiving operation and a related processing
operation in each method embodiment.
[0341] In addition, the transceiver unit 1510 may alter-
natively be a transceiver circuit (for example, may include
a receiver circuit and a sending circuit), and the process-
ing unit may be a processing circuit.
[0342] It should be noted that the apparatus in FIG. 15
may be the network element or the device in the foregoing
embodiments, or may be a chip or a chip system, for
example, a system-on-a-chip (system-on-a-chip, SoC).
The transceiver unit may be an input/output circuit or a
communication interface. The processing unit is a proc-
essor, a microprocessor, or an integrated circuit integrat-
ed on the chip. This is not limited herein.
[0343] FIG. 16 is a schematic block diagram of another
communication apparatus according to an embodiment
of this application. An apparatus 1600 includes a first
module 1610. The first module 1610 may be, for example,
a wake-up circuit, or may be a module (for example, a
receiving module) of a wake-up circuit. The first module
1610 may be configured to perform an operation per-
formed by the wake-up circuit on the terminal device side
in the foregoing method embodiment, may be configured
to perform an operation performed on the terminal device
side through the first link in the foregoing method em-
bodiment, may be configured to perform an operation
performed when the terminal device is in a first state in
the foregoing method embodiment, or may be configured
to perform an operation performed when the terminal de-
vice uses a first mode in the foregoing method embodi-
ment.
[0344] For example, the terminal device receives a
wake-up signal via the first module 1610. For another
example, the terminal device receives a synchronization
signal via the first module 1610.
[0345] Optionally, the apparatus 1600 includes a sec-
ond module 1620. The second module 1620 may be, for

example, a main circuit, or may be a module (for example,
a receiving module) of a main circuit. The first module
1610 and the second module 1620 may be integrated
together, or may be disposed separately. The second
module 1620 may be configured to perform an operation
performed by the main circuit on the terminal device side
in the foregoing method embodiment, may be configured
to perform an operation performed by the terminal device
side through the second link in the foregoing method em-
bodiment, may be configured to perform an operation
performed when the terminal device is in a second state
in the foregoing method embodiment, or may be config-
ured to perform an operation performed when the termi-
nal device uses a second mode in the foregoing method
embodiment.
[0346] For example, the terminal device receives a first
signal via the second module 1610. For another example,
the terminal device sends a second signal via the second
module 1610. For another example, the terminal device
initiates random access via the second module 1610, for
example, sends a random access preamble sequence.
[0347] FIG. 17 is a schematic block diagram of still an-
other communication apparatus according to an embod-
iment of this application. An apparatus 1700 includes a
processor 1710. The processor 1710 is coupled to a
memory 1720. The memory 1720 is configured to store
a computer program or instructions and/or data. The
processor 1710 is configured to execute the computer
program or the instructions stored in the memory 1720,
or read data stored in the memory 1720, to perform the
methods in the foregoing method embodiments.
[0348] In some embodiments, there are one or more
processors 1710.
[0349] In some embodiments, there are one or more
memories 1720.
[0350] In some embodiments, the memory 1720 and
the processor 1710 are integrated together, or are dis-
posed separately.
[0351] In some embodiments, as shown in FIG. 17, the
apparatus 1700 further includes a transceiver 1730. The
transceiver 1730 is configured to receive and/or send a
signal. For example, the processor 1710 is configured to
control the transceiver 1730 to receive and/or send a
signal.
[0352] In a solution, the apparatus 1700 is configured
to implement operations performed by a device (for ex-
ample, a terminal device or a network device) in the fore-
going method embodiments.
[0353] For example, the processor 1710 is configured
to execute the computer program or the instructions
stored in the memory 1720, to implement related opera-
tions of the network device in the foregoing method em-
bodiments.
[0354] For another example, the processor 1710 is
configured to execute the computer program or the in-
structions stored in the memory 1720, to implement re-
lated operations of the terminal device in the foregoing
method embodiments.
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[0355] It should be understood that, the processor
mentioned in embodiments of this application may be a
central processing unit (central processing unit, CPU),
and may further be another general-purpose processor,
a digital signal processor (digital signal processor, DSP),
an application-specific integrated circuit (application-
specific integrated circuit, ASIC), a field-programmable
gate array (field-programmable gate array, FPGA) or an-
other programmable logic device, a discrete gate or a
transistor logic device, a discrete hardware assembly, or
the like. The general-purpose processor may be a micro-
processor, the processor may be any conventional proc-
essor, or the like.
[0356] It should be further understood that the memory
mentioned in embodiments of this application may be a
volatile memory and/or a non-volatile memory. The non-
volatile memory may be a read-only memory (read-only
memory, ROM), a programmable read-only memory
(programmable ROM, PROM), an erasable programma-
ble read-only memory (erasable PROM, EPROM), an
electrically erasable programmable read-only memory
(electrically EPROM, EEPROM), or a flash memory. The
volatile memory may be a random access memory (ran-
dom access memory, RAM). For example, the RAM may
be used as an external cache. By way of example, and
not limitation, the RAM includes the following plurality of
forms: a static random access memory (static RAM,
SRAM), a dynamic random access memory (dynamic
RAM, DRAM), a synchronous dynamic random access
memory (synchronous DRAM, SDRAM), a double data
rate synchronous dynamic random access memory (dou-
ble data rate SDRAM, DDR SDRAM), an enhanced syn-
chronous dynamic random access memory (enhanced
SDRAM, ESDRAM), a synchlink dynamic random ac-
cess memory (synchlink DRAM, SLDRAM), and a direct
rambus random access memory (direct rambus RAM,
DR RAM).
[0357] It should be noted that when the processor is a
general-purpose processor, a DSP, an ASIC, an FPGA
or another programmable logic device, a discrete gate
or a transistor logic device, or a discrete hardware as-
sembly, a memory (storage module) may be integrated
into the processor.
[0358] It should be further noted that the memory de-
scribed in this specification is intended to include, but is
not limited to, these memories and any other memory of
a suitable type.
[0359] An embodiment of this application further pro-
vides a computer-readable storage medium. The com-
puter-readable storage medium stores computer instruc-
tions for implementing the method performed by a device
(for example, a terminal device or a network device) in
the foregoing method embodiments.
[0360] For example, when a computer program is ex-
ecuted by a computer, the computer is enabled to imple-
ment the methods performed by the network device in
the foregoing method embodiments.
[0361] For another example, when a computer pro-

gram is executed by a computer, the computer is enabled
to implement the methods performed by the terminal de-
vice in the foregoing method embodiments.
[0362] An embodiment of this application further pro-
vides a computer program product, including instruc-
tions. When the instructions are executed by a computer,
the method performed by a device (for example, a termi-
nal device or a network device) in the foregoing method
embodiments is implemented.
[0363] For explanation and beneficial effect of related
content in any apparatus provided above, refer to the
corresponding method embodiment provided above. De-
tails are not described herein again.
[0364] In the several embodiments provided in this ap-
plication, it should be understood that the disclosed ap-
paratus and method may be implemented in other man-
ners. For example, the described apparatus embodiment
is only an example. For example, division into the units
is only logical function division and may be other division
during actual implementation. For example, a plurality of
units or components may be combined or integrated into
another system, or some features may be ignored or not
performed. In addition, the displayed or discussed mutual
couplings, direct couplings, or communication connec-
tions may be implemented through some interfaces. In-
direct couplings or communication connections between
the apparatuses or units may be implemented in an elec-
trical form, a mechanical form, or another form.
[0365] All or some of the foregoing embodiments may
be implemented by using software, hardware, firmware,
or any combination thereof. When software is used to
implement the embodiments, all or some of the embod-
iments may be implemented in a form of a computer pro-
gram product. The computer program product includes
one or more computer instructions. When the computer
program instructions are loaded and executed on the
computer, the procedure or functions according to em-
bodiments of this application are all or partially generat-
ed. The computer may be a general-purpose computer,
a special-purpose computer, a computer network, or oth-
er programmable apparatuses. For example, the com-
puter may be a personal computer, a server, a network
device, or the like. The computer instructions may be
stored in a computer-readable storage medium or may
be transmitted from a computer-readable storage medi-
um to another computer-readable storage medium. For
example, the computer instructions may be transmitted
from a website, computer, server, or data center to an-
other website, computer, server, or data center in a wired
(for example, a coaxial cable, an optical fiber, or a digital
subscriber line (DSL)) or wireless (for example, infrared,
radio, and microwave, or the like) manner. The computer-
readable storage medium may be any usable medium
accessible by the computer, or a data storage device, for
example, a server or a data center, integrating one or
more usable media. The usable medium may be a mag-
netic medium (for example, a floppy disk, a hard disk, or
a magnetic tape), an optical medium (for example, a
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DVD), a semiconductor medium (for example, a solid-
state disk (solid-state disk, SSD)), or the like. For exam-
ple, the usable medium may include but is not limited to
any medium that can store program code, for example,
a USB flash drive, a removable hard disk, a read-only
memory (read-only memory, ROM), a random access
memory (random access memory, RAM), a magnetic
disk, or an optical disc.
[0366] Based on the foregoing descriptions, this appli-
cation further provides the following embodiments:

Embodiment 1: A signal transmission method, in-
cluding:

A terminal device determines a periodicity of a
synchronization signal; and
the terminal device periodically receives the
synchronization signal based on the periodicity
of the synchronization signal through a first fre-
quency resource, where the first frequency re-
source is further used to transmit a wake-up sig-
nal, and the wake-up signal indicates informa-
tion about one or more terminal devices that
need to receive paging.

Embodiment 2: The method according to Embodi-
ment 1, where
the periodicity of the synchronization signal is asso-
ciated with a transmission parameter of the wake-
up signal.
Embodiment 3: The method according to Embodi-
ment 1 or 2, where the transmission parameter of
the wake-up signal includes a time domain resource
length; and
the time domain resource length includes a first time
domain resource length and a second time domain
resource length, a first periodicity of the synchroni-
zation signal is associated with the first time domain
resource length, a second periodicity of the synchro-
nization signal is associated with the second time
domain resource length, the first time domain re-
source length is less than the second time domain
resource length, and the first periodicity is less than
the second periodicity.
Embodiment 4: The method according to Embodi-
ment 1 or 2, where

the transmission parameter of the wake-up sig-
nal includes a subcarrier spacing; and
the subcarrier spacing includes a first subcarrier
spacing and a second subcarrier spacing, a first
periodicity of the synchronization signal is asso-
ciated with the first subcarrier spacing, a second
periodicity of the synchronization signal is asso-
ciated with the second subcarrier spacing, the
first subcarrier spacing is greater than the sec-
ond subcarrier spacing, and the first periodicity
is less than the second periodicity.

Embodiment 5: The method according to any one of
Embodiments 1 to 4, where

the periodicity of the synchronization signal is
configured by a network device; or
the periodicity of the synchronization signal is
predefined in a standard.

Embodiment 6: The method according to Embodi-
ment 5, where if the periodicity of the synchronization
signal is configured by the network device, the meth-
od further includes:
the terminal device receives first configuration infor-
mation, where the first configuration information is
used to configure the periodicity of the synchroniza-
tion signal.
Embodiment 7: The method according to any one of
Embodiments 1 to 6, where the method further in-
cludes:

the terminal device receives second configura-
tion information, where the second configuration
information is used to configure a pattern pattern
of the synchronization signal; and
that the terminal device periodically receives the
synchronization signal based on the periodicity
of the synchronization signal through a first fre-
quency resource includes:
the terminal device receives the synchronization
signal based on the periodicity of the synchro-
nization signal and the pattern of the synchroni-
zation signal through the first frequency re-
source.

Embodiment 8: The method according to Embodi-
ment 7, where the method further includes:

the terminal device receives a first signal and/or
sends a second signal at a first time domain lo-
cation through the first frequency resource,
where a time domain location at which the syn-
chronization signal is sent and that is represent-
ed by the pattern of the synchronization signal
does not include the first time domain location;
the first signal includes one or more of the fol-
lowing: a synchronization signal block SSB, a
physical downlink control channel PDCCH, a
physical downlink shared channel PDSCH, a
channel state information-reference signal CSI-
RS, a phase tracking reference signal PT-RS, a
positioning reference signal PRS, and a demod-
ulation reference signal DMRS; and
the second signal includes one or more of the
following: a demodulation reference signal
DMRS, a physical uplink shared channel
PUSCH, a physical uplink control channel
PUCCH, and a sounding reference signal SRS.
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Embodiment 9: The method according to Embodi-
ment 8, where the terminal device includes a first
module and a second module; and
the terminal device receives the synchronization sig-
nal and the wake-up signal via the first module, and
the terminal device receives the first signal and/or
sends the second signal via the second module.
Embodiment 10: The method according to any one
of Embodiments 1 to 9, where that the terminal de-
vice periodically receives the synchronization signal
based on the periodicity of the synchronization signal
through a first frequency resource includes:
the terminal device receives, based on the periodicity
of the synchronization signal, the synchronization
signal at a first moment through the first frequency
resource, where the synchronization signal indicates
a data rate of the wake-up signal in a first time period,
and the first time period is after the first moment.
Embodiment 11: The method according to Embodi-
ment 10, where

a length of the synchronization signal indicates
the data rate of the wake-up signal in the first
time period; or
the synchronization signal includes first indica-
tion information, and the first indication informa-
tion indicates the data rate of the wake-up signal
in the first time period.

Embodiment 12: The method according to Embodi-
ment 11, where the length of the synchronization sig-
nal includes a length of a first synchronization signal
and a length of a second synchronization signal, the
length of the first synchronization signal indicates
that the data rate of the wake-up signal in the first
time period is a first data rate, the length of the sec-
ond synchronization signal indicates that the data
rate of the wake-up signal in the first time period is
a second data rate, the length of the first synchroni-
zation signal is less than the length of the second
synchronization signal, and the first data rate is high-
er than the second data rate.
Embodiment 13: The method according to any one
of Embodiments 10 to 12, where the first time period
is after the first moment and before a second mo-
ment, the second moment is a moment at which the
terminal device receives an ith synchronization signal
after the first moment, and i is an integer greater than
or equal to 1.
Embodiment 14: The method according to any one
of Embodiments 1 to 9, where the method further
includes:
the terminal device receives the wake-up signal
through the first frequency resource, where the
wake-up signal includes second indication informa-
tion, and the second indication information indicates
a data rate of the wake-up signal.
Embodiment 15: The method according to Embodi-

ment 14, where the second indication information
specifically indicates a data rate of information other
than the second indication information in the wake-
up signal, and a data rate of the second indication
information is configured by the network device or
predefined.
Embodiment 16: The method according to any one
of Embodiments 1 to 15, where the length of the syn-
chronization signal includes the length of the first
synchronization signal and the length of the second
synchronization signal, the length of the first syn-
chronization signal is less than the length of the sec-
ond synchronization signal, and a periodicity of the
first synchronization signal is less than a periodicity
of the second synchronization signal.
Embodiment 17: The method according to Embodi-
ment 16, where
the periodicity of the second synchronization signal
is an integer multiple of the periodicity of the first
synchronization signal, and a time interval between
receiving the second synchronization signal by the
terminal device and receiving the first synchroniza-
tion signal by the terminal device is the same as the
periodicity of the first synchronization signal.
Embodiment 18: The method according to any one
of Embodiments 1 to 17, where
a waveform of the synchronization signal is the same
as a waveform of the wake-up signal, and/or a mod-
ulation scheme of the synchronization signal is the
same as a modulation scheme of the wake-up signal.
Embodiment 19: The method according to any one
of Embodiments 1 to 18, where

the modulation scheme of the synchronization
signal and the modulation scheme of the wake-
up signal are on-off keying OOK; and/or
the waveform of the synchronization signal
and/or the waveform of the wake-up signal are/is
OOK.

Embodiment 20: The method according to any one
of Embodiments 1 to 19, where the method further
includes:

the terminal device receives the wake-up signal
from the network device through the first fre-
quency resource, where the wake-up signal in-
dicates the information about the one or more
terminal devices that need to receive paging and
includes the terminal device; and
the terminal device receives first information
from the network device and/or initiates random
access, where
the first information includes one or more of the
following information: paging downlink control
information DCI, a paging message paging mes-
sage, and a paging early indication PEI.
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Embodiment 21: The method according to Embodi-
ment 20, where that the terminal device receives first
information from the network device and/or initiates
random access includes:
the terminal device receives the first information from
the network device and/or initiates random access
through a second frequency resource.
Embodiment 22: The method according to Embodi-
ment 20 or 21, where the terminal device includes a
first module and a second module; and
the terminal device receives the synchronization sig-
nal and the wake-up signal via the first module, and
the terminal device receives the first information
and/or initiates random access via the second mod-
ule.
Embodiment 23: A signal transmission method, in-
cluding:

a network device determines a periodicity of a
synchronization signal; and
the network device periodically sends the syn-
chronization signal based on the periodicity of
the synchronization signal through a first fre-
quency resource, where the first frequency re-
source is further used to transmit a wake-up sig-
nal, and the wake-up signal indicates informa-
tion about one or more terminal devices that
need to receive paging.

Embodiment 24: The method according to Embodi-
ment 23, where
the periodicity of the synchronization signal is asso-
ciated with a transmission parameter of the wake-
up signal.
Embodiment 25: The method according to Embodi-
ment 24, where the method further includes:
the network device broadcasts system information,
where the system information includes the transmis-
sion parameter of the wake-up signal.
Embodiment 26: The method according to any one
of Embodiments 23 to 25, where the transmission
parameter of the wake-up signal includes a time do-
main resource length; and
the time domain resource length includes a first time
domain resource length and a second time domain
resource length, a first periodicity of the synchroni-
zation signal is associated with the first time domain
resource length, a second periodicity of the synchro-
nization signal is associated with the second time
domain resource length, the first time domain re-
source length is less than the second time domain
resource length, and the first periodicity is less than
the second periodicity.
Embodiment 27: The method according to any one
of Embodiments 23 to 25, where

the transmission parameter of the wake-up sig-
nal includes a subcarrier spacing; and

the subcarrier spacing includes a first subcarrier
spacing and a second subcarrier spacing, a first
periodicity of the synchronization signal is asso-
ciated with the first subcarrier spacing, a second
periodicity of the synchronization signal is asso-
ciated with the second subcarrier spacing, the
first subcarrier spacing is greater than the sec-
ond subcarrier spacing, and the first periodicity
is less than the second periodicity.

Embodiment 28: The method according to any one
of Embodiments 23 to 27, where

the periodicity of the synchronization signal is
configured by the network device; or
the periodicity of the synchronization signal is
predefined in a standard.

Embodiment 29: The method according to Embodi-
ment 28, where if the periodicity of the synchroniza-
tion signal is configured by the network device, the
method further includes:
the network device sends first configuration informa-
tion, where the first configuration information is used
to configure the periodicity of the synchronization
signal.
Embodiment 30: The method according to any one
of Embodiments 23 to 29, where the method further
includes:

the network device sends second configuration
information, where the second configuration in-
formation is used to configure a pattern pattern
of the synchronization signal; and
that the network device periodically sends the
synchronization signal based on the periodicity
of the synchronization signal through a first fre-
quency resource includes:
the network device sends the synchronization
signal based on the periodicity of the synchro-
nization signal and the pattern of the synchroni-
zation signal through the first frequency re-
source.

Embodiment 31: The method according to Embodi-
ment 30, where the method further includes:

the network device sends a first signal and/or
receives a second signal at a first time domain
location through the first frequency resource,
where a time domain location at which the syn-
chronization signal is sent and that is represent-
ed by the pattern of the synchronization signal
does not include the first time domain location;
the first signal includes one or more of the fol-
lowing: a synchronization signal block SSB, a
physical downlink control channel PDCCH, a
physical downlink shared channel PDSCH, a
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channel state information-reference signal CSI-
RS, a phase tracking reference signal PT-RS, a
positioning reference signal PRS, and a demod-
ulation reference signal DMRS; and
the second signal includes one or more of the
following: a demodulation reference signal
DMRS, a physical uplink shared channel
PUSCH, a physical uplink control channel
PUCCH, and a sounding reference signal SRS.

Embodiment 32: The method according to Embodi-
ment 31, where the network device includes a first
module and a second module; and
the network device sends the synchronization signal
and the wake-up signal via the first module, and the
network device sends the first signal and/or receives
the second signal via the second module.
Embodiment 33: The method according to any one
of Embodiments 23 to 32, where that the terminal
device periodically receives the synchronization sig-
nal based on the periodicity of the synchronization
signal through a first frequency resource includes:
the network device sends, based on the periodicity
of the synchronization signal, the synchronization
signal at a first moment through the first frequency
resource, where the synchronization signal indicates
a data rate of the wake-up signal in a first time period,
and the first time period is after the first moment.
Embodiment 34: The method according to Embodi-
ment 33, where

a length of the synchronization signal indicates
the data rate of the wake-up signal in the first
time period; or
the synchronization signal includes first indica-
tion information, and the first indication informa-
tion indicates the data rate of the wake-up signal
in the first time period.

Embodiment 35: The method according to Embodi-
ment 34, where the length of the synchronization sig-
nal includes a length of a first synchronization signal
and a length of a second synchronization signal, the
length of the first synchronization signal indicates
that the data rate of the wake-up signal in the first
time period is a first data rate, the length of the sec-
ond synchronization signal indicates that the data
rate of the wake-up signal in the first time period is
a second data rate, the length of the first synchroni-
zation signal is less than the length of the second
synchronization signal, and the first data rate is high-
er than the second data rate.
Embodiment 36: The method according to any one
of Embodiments 33 to 35, where the first time period
is after the first moment and before a second mo-
ment, the second moment is a moment at which the
network device sends an ith synchronization signal
after the first moment, and i is an integer greater than

or equal to 1.
Embodiment 37: The method according to any one
of Embodiments 23 to 32, where the method further
includes:
the network device sends the wake-up signal
through the first frequency resource, where the
wake-up signal includes second indication informa-
tion, and the second indication information indicates
a data rate of the wake-up signal.
Embodiment 38: The method according to Embodi-
ment 37, where the second indication information
specifically indicates a data rate of information other
than the second indication information in the wake-
up signal, and a data rate of the second indication
information is configured by the network device or
predefined.
Embodiment 39: The method according to any one
of Embodiments 23 to 38, where the length of the
synchronization signal includes the length of the first
synchronization signal and the length of the second
synchronization signal, the length of the first syn-
chronization signal is less than the length of the sec-
ond synchronization signal, and a periodicity of the
first synchronization signal is less than a periodicity
of the second synchronization signal.
Embodiment 40: The method according to Embodi-
ment 39, where
the periodicity of the second synchronization signal
is an integer multiple of the periodicity of the first
synchronization signal, and a time interval between
sending the second synchronization signal by the
network device and sending the first synchronization
signal by the network device is the same as the pe-
riodicity of the first synchronization signal.
Embodiment 41: The method according to any one
of Embodiments 23 to 40, where
a waveform of the synchronization signal is the same
as a waveform of the wake-up signal, and/or a mod-
ulation scheme of the synchronization signal is the
same as a modulation scheme of the wake-up signal.
Embodiment 42: The method according to any one
of Embodiments 23 to 41, where

the modulation scheme of the synchronization
signal and the modulation scheme of the wake-
up signal are on-off keying OOK; and/or
the waveform of the synchronization signal
and/or the waveform of the wake-up signal are/is
OOK.

Embodiment 43: The method according to any one
of Embodiments 23 to 42, where the method further
includes:

the network device sends the wake-up signal
through the first frequency resource, where the
wake-up signal indicates the information about
the one or more terminal devices that need to
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receive paging, and the one or more terminal
devices include a first terminal device; and
the network device sends first information to the
first terminal device and/or receives a random
access preamble sequence from the first termi-
nal device, where
the first information includes one or more of the
following information: paging downlink control
information DCI, a paging message paging mes-
sage, and a paging early indication PEI.

Embodiment 44: The method according to Embodi-
ment 43, where that the network device sends first
information to the first terminal device and/or re-
ceives a random access preamble sequence from
the first terminal device includes:
the network device sends the first information to the
first terminal device and/or receives the random ac-
cess preamble sequence from the first terminal de-
vice through a second frequency resource.
Embodiment 45: The method according to Embodi-
ment 43 or 44, where the network device includes a
first module and a second module; and
the network device sends the synchronization signal
and the wake-up signal via the first module, and the
network device sends the first information to the first
terminal device and/or receives the random access
preamble sequence from the first terminal device via
the second module.

[0367] The foregoing descriptions are only specific im-
plementations of this application, but are not intended to
limit the protection scope of this application. Any variation
or replacement readily figured out by a person skilled in
the art within the technical scope disclosed in this appli-
cation shall fall within the protection scope of this appli-
cation. Therefore, the protection scope of this application
shall be subject to the protection scope of the claims.

Claims

1. A signal transmission method, comprising:

determining, by a terminal device, a periodicity
of a synchronization signal; and
periodically receiving, by the terminal device,
the synchronization signal based on the perio-
dicity of the synchronization signal through a first
frequency resource, wherein the first frequency
resource is further used to transmit a wake-up
signal, and the wake-up signal indicates infor-
mation about one or more terminal devices that
need to receive paging.

2. The method according to claim 1, wherein
the periodicity of the synchronization signal is asso-
ciated with a transmission parameter of the wake-

up signal.

3. The method according to claim 1 or 2, wherein the
transmission parameter of the wake-up signal com-
prises a time domain resource length; and
the time domain resource length comprises a first
time domain resource length and a second time do-
main resource length, a first periodicity of the syn-
chronization signal is associated with the first time
domain resource length, a second periodicity of the
synchronization signal is associated with the second
time domain resource length, the first time domain
resource length is less than the second time domain
resource length, and the first periodicity is less than
the second periodicity.

4. The method according to claim 1 or 2, wherein

the transmission parameter of the wake-up sig-
nal comprises a subcarrier spacing; and
the subcarrier spacing comprises a first subcar-
rier spacing and a second subcarrier spacing, a
first periodicity of the synchronization signal is
associated with the first subcarrier spacing, a
second periodicity of the synchronization signal
is associated with the second subcarrier spac-
ing, the first subcarrier spacing is greater than
the second subcarrier spacing, and the first pe-
riodicity is less than the second periodicity.

5. The method according to any one of claims 1 to 4,
wherein

the periodicity of the synchronization signal is
configured by a network device; or
the periodicity of the synchronization signal is
predefined in a standard.

6. The method according to claim 5, wherein if the pe-
riodicity of the synchronization signal is configured
by the network device, the method further comprises:
receiving, by the terminal device, first configuration
information, wherein the first configuration informa-
tion is used to configure the periodicity of the syn-
chronization signal.

7. The method according to any one of claims 1 to 6,
wherein the method further comprises:

receiving, by the terminal device, second con-
figuration information, wherein the second con-
figuration information is used to configure a pat-
tern pattern of the synchronization signal; and
the periodically receiving, by the terminal de-
vice, the synchronization signal based on the
periodicity of the synchronization signal through
a first frequency resource comprises:
receiving, by the terminal device, the synchro-
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nization signal based on the periodicity of the
synchronization signal and the pattern of the
synchronization signal through the first frequen-
cy resource.

8. The method according to claim 7, wherein the meth-
od further comprises:

receiving, by the terminal device, a first signal
and/or sending a second signal at a first time
domain location through the first frequency re-
source, wherein a time domain location at which
the synchronization signal is sent and that is rep-
resented by the pattern of the synchronization
signal does not comprise the first time domain
location, wherein
the first signal comprises any one of the follow-
ing: a synchronization signal block SSB, a phys-
ical downlink control channel PDCCH, a physi-
cal downlink shared channel PDSCH, a channel
state information-reference signal CSI-RS, a
phase tracking reference signal PT-RS, a posi-
tioning reference signal PRS, and a demodula-
tion reference signal DMRS; and
the second signal comprises any one of the fol-
lowing: a demodulation reference signal DMRS,
a physical uplink shared channel PUSCH, a
physical uplink control channel PUCCH, and a
sounding reference signal SRS.

9. The method according to claim 8, wherein the termi-
nal device comprises a first module and a second
module; and
the terminal device receives the synchronization sig-
nal and the wake-up signal via the first module, and
the terminal device receives the first signal and/or
sends the second signal via the second module.

10. The method according to any one of claims 1 to 9,
wherein the periodically receiving, by the terminal
device, the synchronization signal based on the pe-
riodicity of the synchronization signal through a first
frequency resource comprises:
receiving, by the terminal device based on the peri-
odicity of the synchronization signal, the synchroni-
zation signal at a first moment through the first fre-
quency resource, wherein the synchronization signal
indicates a data rate of the wake-up signal in a first
time period, and the first time period is after the first
moment.

11. The method according to claim 10, wherein

a length of the synchronization signal indicates
the data rate of the wake-up signal in the first
time period; or
the synchronization signal comprises first indi-
cation information, and the first indication infor-

mation indicates the data rate of the wake-up
signal in the first time period.

12. The method according to claim 11, wherein the
length of the synchronization signal comprises a
length of a first synchronization signal and a length
of a second synchronization signal, the length of the
first synchronization signal indicates that the data
rate of the wake-up signal in the first time period is
a first data rate, the length of the second synchroni-
zation signal indicates that the data rate of the wake-
up signal in the first time period is a second data rate,
the length of the first synchronization signal is less
than the length of the second synchronization signal,
and the first data rate is higher than the second data
rate.

13. The method according to any one of claims 10 to 12,
wherein the first time period is after the first moment
and before a second moment, the second moment
is a moment at which the terminal device receives
an ith synchronization signal after the first moment,
and i is an integer greater than or equal to 1.

14. The method according to any one of claims 1 to 9,
wherein the method further comprises:
receiving, by the terminal device, the wake-up signal
through the first frequency resource, wherein the
wake-up signal comprises second indication infor-
mation, and the second indication information indi-
cates a data rate of the wake-up signal.

15. The method according to claim 14, wherein the sec-
ond indication information specifically indicates a da-
ta rate of information other than the second indication
information in the wake-up signal, and a data rate of
the second indication information is configured by
the network device or predefined.

16. The method according to any one of claims 1 to 15,
wherein the length of the synchronization signal
comprises the length of the first synchronization sig-
nal and the length of the second synchronization sig-
nal, the length of the first synchronization signal is
less than the length of the second synchronization
signal, and a periodicity of the first synchronization
signal is less than a periodicity of the second syn-
chronization signal.

17. The method according to claim 16, wherein
the periodicity of the second synchronization signal
is an integer multiple of the periodicity of the first
synchronization signal, and a time interval between
receiving the second synchronization signal by the
terminal device and receiving the first synchroniza-
tion signal by the terminal device is the same as the
periodicity of the first synchronization signal.
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18. The method according to any one of claims 1 to 17,
wherein
a waveform of the synchronization signal is the same
as a waveform of the wake-up signal, and/or a mod-
ulation scheme of the synchronization signal is the
same as a modulation scheme of the wake-up signal.

19. The method according to any one of claims 1 to 18,
wherein

the modulation scheme of the synchronization
signal and the modulation scheme of the wake-
up signal are on-off keying OOK; and/or
the waveform of the synchronization signal
and/or the waveform of the wake-up signal are/is
OOK.

20. The method according to any one of claims 1 to 19,
wherein the method further comprises:

receiving, by the terminal device, the wake-up
signal from the network device through the first
frequency resource, wherein the wake-up signal
indicates the information about the one or more
terminal devices that need to receive paging and
comprises the terminal device; and
receiving, by the terminal device, first informa-
tion from the network device and/or initiating ran-
dom access, wherein
the first information comprises one or more of
the following information: paging downlink con-
trol information DCI, a paging message paging
message, and a paging early indication PEI.

21. The method according to claim 20, wherein the re-
ceiving, by the terminal device, first information from
the network device and/or initiating random access
comprises:
receiving, by the terminal device, the first information
from the network device and/or initiating random ac-
cess through a second frequency resource.

22. The method according to claim 20 or 21, wherein the
terminal device comprises the first module and the
second module; and
the terminal device receives the synchronization sig-
nal and the wake-up signal via the first module, and
the terminal device receives the first information
and/or initiates random access via the second mod-
ule.

23. A signal transmission method, comprising:

determining, by a network device, a periodicity
of a synchronization signal; and
periodically sending, by the network device, the
synchronization signal based on the periodicity
of the synchronization signal through a first fre-

quency resource, wherein the first frequency re-
source is further used to transmit a wake-up sig-
nal, and the wake-up signal indicates informa-
tion about one or more terminal devices that
need to receive paging.

24. The method according to claim 23, wherein
the periodicity of the synchronization signal is asso-
ciated with a transmission parameter of the wake-
up signal.

25. The method according to claim 24, wherein the meth-
od further comprises:
broadcasting, by the network device, system infor-
mation, wherein the system information comprises
the transmission parameter of the wake-up signal.

26. The method according to any one of claims 23 to 25,
wherein the method further comprises:

sending, by the network device, the wake-up sig-
nal through the first frequency resource, wherein
the wake-up signal indicates the information
about the one or more terminal devices that
need to receive paging, and the one or more
terminal devices comprise a first terminal de-
vice; and
sending, by the network device, first information
to the first terminal device and/or receiving a ran-
dom access preamble sequence from the first
terminal device, wherein
the first information comprises one or more of
the following information: paging downlink con-
trol information DCI, a paging message paging
message, and a paging early indication PEI.

27. The method according to claim 26, wherein the send-
ing, by the network device, first information to the
first terminal device and/or receiving a random ac-
cess preamble sequence from the first terminal de-
vice comprises:
sending, by the network device, the first information
to the first terminal device and/or receiving the ran-
dom access preamble sequence from the first termi-
nal device through a second frequency resource.

28. The method according to claim 26 or 27, wherein the
network device comprises a first module and a sec-
ond module; and
the network device sends the synchronization signal
and the wake-up signal via the first module, and the
network device sends the first information to the first
terminal device and/or receives the random access
preamble sequence from the first terminal device via
the second module.

29. A communication apparatus, comprising a module
or a unit configured to perform the method according
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to any one of claims 1 to 22, or comprising a module
or a unit configured to perform the method according
to any one of claims 23 to 28.

30. A communication apparatus, comprising a proces-
sor, wherein the processor is configured to execute
a computer program or instructions stored in a mem-
ory, the apparatus is enabled to perform the method
according to any one of claims 1 to 22, or the appa-
ratus is enabled to perform the method according to
any one of claims 23 to 28.

31. A computer-readable storage medium, wherein the
computer-readable storage medium stores a com-
puter program or instructions, and when the compu-
ter program or instructions are run on a computer,
the computer is enabled to perform the method ac-
cording to any one of claims 1 to 22, or the computer
is enabled to perform the method according to any
one of claims 23 to 28.

32. A computer program product, wherein the computer
program product comprises a computer program or
instructions used to perform the method according
to any one of claims 1 to 22, or the computer program
product comprises a computer program or instruc-
tions used to perform the method according to any
one of claims 23 to 28.
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